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100	 Closing	the	tropical	land	frontier:	The	roles	of	globalization	and	intensification
Dr Derek Byerlee1
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101	 	Biodiversity	 and	 food	 and	 nutrition	 security:	 Drivers	 of	 food	 choices	 for	
dietary	 diversification	 for	 improved	 health	 and	 nutrition	 for	 vulnerable	
populations
Assoc Prof Judith Kimiywe1























health	awareness	 continues	 to	grow	with	 the	 increasing	availability	of	health	 information,	 income-	 increased	consumption	of	
processed	foods,	more	animal	foods	and	oils	and	fats	and	less	of	traditional	foods	across	all	income	groups.	To	ensure	optimal	
dietary	intake,	an	integrated	approach	and	collaborations	among	all	relevant	stakeholders,	public/private	sectors,	and	development	
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105	 	Modelling	likely	field	impacts	of	modifying	photosynthesis
Dr Alex Wu1,2,	Mr	Al	Doherty1,2,	Prof	Graham	Farquhar2,3,	Prof	Graeme	Hammer1,2
1Centre for Plant Science, QAAFI, The University of Queensland, Brisbane, Australia, 2ARC Centre of Excellence for Transnational 
Photosynthesis, , Australia, 3Australian National University, Canberra, Australia
Enhancing	 plant	 photosynthetic	 efficiency	 has	 been	 identified	 as	 the	 next	 major	 avenue	 for	 improving	 plant	 resource	 use	
efficiencies	and	field	crop	performance,	which	 is	vital	 in	meeting	rising	demand	on	crop	production.	Bioengineering	targets	to	
enhance	photosynthesis	 at	 the	 leaf	 level	 have	 been	 identified,	 however,	 it	 is	 often	difficult	 to	 foresee	 their	 likely	 impacts	 on	
field	crops	due	 to	 the	scale	gap	between	the	 two	 levels	of	biological	organization	plus	 influences	of	production	environment.	
In	this	work,	a	description	of	a	cross-scale	modelling	approach	connecting	biochemical/leaf	level	photosynthesis	and	crop	level	
performance	 is	presented.	This	approach	utilizes	existing	advanced	models	at	the	different	 levels	and	emphasizes	on	two-way	
connections	 (interactions)	 between	 them,	 which	 involves	 photosynthesis	models	 informing	 growth	 in	 crop	models	 and	 crop	
models	 informing	 crop’s	 attributes	 and	 capacity	 to	 capture	 resources	 (e.g.	 radiation	and	nitrogen)	 for	driving	photosynthesis.	
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107	 	Horticulture	-	The	vital	industry
David Moore1
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108	 	Impact	of	genomics	and	genetics	on	plant	protection	in	bananas
Prof Gerrit HJ Kema1
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109	 	Developing	a	professional	vegetable	supply	chain	in	South	East	Asia
Mr Arie Baelde1




Increasingly,	 urban	 and	 educated	 South	 East	 Asian	 consumers	 are	 concerned	 about	 food	 safety	with	 regard	 to	 chemical	 and	
biological	contamination.	 Imported	Australian	and	American	products	are	trusted	by	consumers	whereas	 local	produce	 is	not.	
Retailers	are	addressing	 this	 through	 local	quality	assurance	programs	with	 inherently	more	 scrutiny	on	 the	use	of	pesticides	
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110	 	Impacts	of	plant	breeding	on	the	Australian	mandarin	industry
Mr Malcolm Smith1,	Mrs	Debra	Gultzow1,	Mrs	Toni	Newman1,	Dr	Andrew	Miles2
1Department of Agriculture and Fisheries, Queensland, Bundaberg, Australia, 2Queensland Alliance for Agriculture and Food 
Innovation, Brisbane, Australia
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111	 	Reducing	the	impact	of	diseases	on	productivity	and	quality	of	avocado
Dr Elizabeth Dann1
1Centre for Plant Science, QAAFI, Brisbane, Australia
Phytophthora	 root	 rot	 (PRR)	 caused	 by	 Phytophthora	 cinnamomi,	 is	 undoubtedly	 the	 single	 most	 important	 constraint	 to	
avocado	orchard	productivity	 in	Australia,	conservatively	estimated	to	cost	 the	 industry	$17	million	per	year.	Postharvest	 fruit	










22TropAg2017 International Tropical Agriculture Conference Incorporating                   | tropagconference.org
112	 	Prospects	for	genetic	improvement	of	macadamia
Assoc Prof Bruce Topp1,	Dr	Mobashwer	Alam1,	Dr	Craig	Hardner2,	Dr		Olufemi	Akinsanmi2,	Ms	Katie	O’Connor1,	Ms	Thuy	Mai	Thi	
Phuong1,	Mr	Dougal	Russell3






















Spatial	and	 temporal	 linkages	occur	 in	 the	 form	of	externalities,	 synergies	and	 trade-offs	which	are	analysed	 in	an	exemplary	




to	 livestock	development	 is	 required	 that	 combines	 tools	 from	various	 technical	 domains,	 reducing	 trade-offs	 and	optimizing	
benefits.
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to	 poverty	 reduction	 (SDG1)	 and	 food	 security	 (SDG2)	 while	 ensuring	 environmental	 sustainability	 (SDG13	 and	 SDG15).	 The	
livestock	sectors	in	LMICs	are	following	diverse	trajectories	as	they	respond	to	rapidly	increased	demand	for	animal	source	foods	






by	the	CGIAR	Research	Program	on	Livestock	and	how	this	 is	expected	to	 lead	to	 impact	at	significant	scale	and	contribute	to	
achieving	the	SDGs.
25TropAg2017 International Tropical Agriculture Conference Incorporating                   | tropagconference.org
115	 	Delivering	 livestock	science	solutions	 for	development	outcomes	 through	
two	distinct	approaches:	philanthropy	and	shared	value
Ms Jessica Ramsden1
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116	 	New	 livestock	 genetics	 and	 genomics	 solutions	 and	 applications	 in	 the	
tropics
Prof	Appolinaire	Djikeng1,2,	Steve Kemp3
1Centre for Tropical Livestock Genetics and Health , Edinburgh, Midlothian, United Kingdom, 2The Roslin Institute /Royal (Dick) 
















































optimizing	 environmental	 goods	 and	 reducing	 the	 “bads”	 across	 key	 landscapes,	 3)	 embedding	 incentives	 for	 environmental	
management	in	governance	arrangements	and	policies.		This	research	speaks	to	both	national	priorities	of	many	Low	and	Middle	
Income	countries,	as	well	as	global	agendas	on	climate	change	and	sustainable	food	production.
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119	 	Improving	 food	 and	 nutrition	 security	 through	 dietary	 diversification:	
Promoting	the	rich	Kenyan	cuisine
Assoc Prof Judith Kimiywe1
1Kenyatta University, Nairobi, Kenya
Traditional	 foods	have	a	 symbolic	 and	 religious	value	and	are	associated	with	 cultural	 identity	and	 social	well-being.	 In	Africa	
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120	 	Selection	 of	 suitable	 Kei-apple	 lines	 based	 on	 phytochemical	 content	 for	
functional	product	development		
Prof Dharini Sivakumar1,	A/Prof	Yasmina	Sultanbawa,	Ms	Smargalene	Mpai






security.	Recently	 research	has	been	 initiated	 to	study	 the	nutritional	and	phytochemical	 components	 in	Kei	apple	selections.	
Selection	FH29	showed	highest	level	(492.45	mg	/100	g	FW)	of	total	phenolic	content	higher	than	the	referral	fruit	blue	berry.	
Selections	FH14	(4.78	mg	/	100	g),	FH	232	(4.50	mg	/	100	g),	FH239	(4.17	mg	/	100	g),	FH236	(4.11	mg	/	100	g),	and	FH231	(3.94	
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121	 	Value	added	nutritionally	rich	products	from	Australian	wattle	seeds	(Acacia 
species) 
Assoc Prof Yasmina Sultanbawa1,	Dr	Kinnari	Shelat1,	Mr	David	Cross1,	Dr	Sandra	Olarte	Mantilla1,	Dr	Heather	Smyth1
1Queensland Alliance for Agriculture and Food Innovation, University of Queensland, Brisbane, Australia
The	seeds	of	Acacia species	are	known	to	have	been	an	important	seasonal	component	of	traditional	Australian	Aboriginal	diets.	
Due	to	their	easy	cultivation	and	high	yields	of	seed	that	can	be	stored,	the	Australian	acacias	have	the	potential	to	be	a	major	
component	of	diets.	 	The	nutritional	and	chemical	composition	of	 four	Acacia species:  A. coriacea, A. cowleana, A. retinodes 
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122	 	Queensland	 grown	 Queen	 Garnet	 plum:	 Nutritious	 and	 healthy	-	 A	 case	
study
Dr Michael Netzel1




fruit	 can	have	an	outstanding	anthocyanin	content	of	up	 to	280	mg/100	g	 fresh	weight	depending	on	maturity,	environment	
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123	  Buchanania obovata:	An	Australian	Indigenous	food	for	diet	diversification
Mrs Selina Fyfe1,	Dr	Michael	Netzel2,	Dr	Ujang	Tinggi3,	Miss	Eva	Biehl4,	A/Prof	Yasmina	Sultanbawa2
1School of Agriculture and Food Sciences, The University of Queensland, St Lucia, Australia, 2QAAFI, The University of Queensland, 
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124	 	Enhancing	youth	economic	participation	and	entrepreneurship	in	agriculture
Mr Fahad Awadh1




















1International Maize and Wheat Improvement Center, Mexico









A	 scenario	 analysis	 conducted	 by	 the	 International	Maize	 and	Wheat	 Improvement	 Center	 (CIMMYT)	 in	 Bangladesh	 on	 the	
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128	 	Legume	intensification	for	food	security	and	sustainability	in	Africa
Prof Sieglinde Snapp1,	Dr	Regis		Chikowo1,	Dr	Vimbayi	Chimonyo1,	Dr	Wezi	Mhango2,	Prof	Mateete	Bekunda3
1Michigan State University, East Lansing, United States, 2Lilongwe University of Agriculture and Natural Resources, Lilongwe, 
Malawi, 3IITA, Arusha, Tanzania
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129	 	Overview	of	systems	approaches	for	sustainable	intensification	in	China
Prof Lingling Li1,	Prof	Renzhi	Zhang1,	Prof	Junhong	Xie1,	Prof	Zhuzhu	Luo1,	Prof	Liqun	Cai1

























analyzed,	 and/or	 expressed	 at	 the	 row,	 plot,	 strip,	management	 zone,	 and/or	 field	 level.	We	 are	 developing	 remote	 sensing	
platforms	that	can	be	used	for	high-throughput	field	phenotyping	to	enhance	the	efficiency	of	crop	improvement.	New	sensors	and	
sensor	platforms,	novel	georeferencing	techniques,	and	sophisticated	image	and	data	analysis	methods	(e.g.,	feature	extraction,	










1Donald Danforth Plant Science Center, Saint Louis, United States, 2HudsonAlpha Institute for Biotechnology, Huntsville, United 










Population	 substructure	 analysis	 reveals	 5-6	unique	 subpopulations	within	 sorghum	containing	potentially	 adaptive	gene	 sets	
that	may	be	useful	for	allele	mining	approaches.	The	combination	of	precision	field	and	greenhouse	phenotyping	on	this	diverse	
collection	will	allow	for	accelerated	identification	of	genetic	elements	controlling	agronomically	important	phenotypes	including	
yield,	 growth	 rate,	 biomass	 accumulation,	 water-use	 efficiency,	 and	 drought	 resistance.	 Using	 pan-genomic	 information	 will	
maximize	the	available	genetic	resources	to	map	key	traits	and	accelerate	breeding	approaches	to	enhance	this	important	crop.	
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132	 	Exploring	and	exploiting	natural	variation	in	sorghum
Emma Mace1,2,	A	Hathorn,	Dr	Yongfu	Tao1,	Ms	Colleen	Hunt2,	A	Cruickshank,	S	Tai,	David	Jordan1
1Department of Agriculture & Fisheries, Brisbane, Australia, 2The University of Queensland, Brisbane, Australia
Amongst	the	cereals,	sorghum	is	one	of	the	best	adapted	to	drought	and	high	temperatures.	 It	 is	 likely	that	sorghum	will	play	
an	increasingly	important	role	in	meeting	the	challenges	arising	from	feeding	a	growing	population	in	the	face	of	likely	negative	
impacts	of	climate	change	combined	with	dwindling	soil	and	water	resources	for	agricultural	production.	To	date	sorghum	plant	
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133	 	Exploring	the	crop	adaptation	landscape	in	silico	
Prof Graeme Hammer1,	Greg	McLean2,	Al	Doherty3,	Dr	Carlos	Messina4,	Dr	Mark	Cooper4,	Dr	Erik	 van	Oosterom1,	 Prof	David	
Jordan5,	Dr	Bangyou	Zheng6,	Prof	Scott	Chapman1,6
1The University of Queensland, QAAFI, St Lucia, Australia, 2Department of Agriculture and Fisheries, Toowoomba, Australia, 3The 
University of Queensland, QAAFI, Toowoomba, Australia, 4DuPont Pioneer, Johnston, USA, 5The University of Queensland, QAAFI, 




regime	across	 the	entire	production	 region.	This	process	does	not	 search	 the	 full	 spectrum	of	potential	GxMxE	combinations	
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134	 	Building	new	sorghum	varieties	in	the	21st	century
Prof David Jordan1,	Dr	Emma	Mace1,2,	Mr	Alan	Cruickshank2
1University Queensland, Queensland Alliance for Agriculture and Food Innovation, Warwick, Australia, 2Department of Agriculture 
and Fisheries, Hermitage Research Facility, Warwick, Australia
Sorghum	 breeders	 in	 Australia	 face	 a	 complex	 challenge	 to	 improve	 the	 productivity	 of	 rain-fed	 sorghum	 in	 a	 region	 that	 is	
characterised	by	highly	variable	rainfall	patterns	and	soil	types.	A	range	of	new	technologies	such	as	high	throughput	genotyping	
and	phenotyping,	simulation	modelling,	remote	sensing	and	CRISPR–Cas9	have	become	available	over	the	last	decade	and	many	
new	ones	 are	on	 the	way.	 The	 challenge	 for	 breeders	 in	 crops	with	 relatively	 limited	 resources	 such	 as	 sorghum,	 is	 to	make	
decisions	about	which	technologies	to	deploy	and	how	to	deploy	them.	In	this	presentation	the	approaches	and	strategies	being	
used	in	pre-breeding	program	run	by	UQ/DAF	are	described.				
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135	 	Tropical	 tomato	 breeding	 for	 Australian	markets	 –	 Satisfying	 the	 diverse	
needs	of	producers,	retailers	and	consumers		
Mr Des McGrath1,	Dr	Tim	O’Hare2
1Department of Agriculture & Fisheries, Gatton, Australia, 2Centre for Nutrition and Food Sciences, Queensland Alliance for 
Agriculture and Food Innovation, The University of Queensland, St Lucia, Australia
A	 balanced	 tomato	 improvement	 program	 should	 address	 priorities	 for	 producers,	 retailers	 and	 consumers	 so	 that	 benefits	
for	all	members	of	the	value	chain	are	optimised.	A	requirement	for	 improved	fruit	firmness	and	shelf	 life	by	major	Australian	
supermarkets	20	years	ago	introduced	new	tomato	cultivars	with	superior	fruit	quality	to	consumers.	Retailers	and	consumers	
benefited	 immediately	but	producers	suffered	 increases	 in	production	costs	and	crop	disease	because	the	new	cultivars	were	














1West Africa Centre for Crop Improvement, College of Basic and Applied Sciences, University of Ghana, Accra, Ghana, 2Department 
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137	 	Maximizing	the	impact	of	common	bean	(Phaseolus vulgaris)	breeding	for	
farmers	and	other	value	chain
Mr Jean Claude Rubyogo1,	Eliud	Birachi2,	Enid	Katungi3,	Dr	Clare	Mugisha3













in	 ever	 changing	 agro-ecological	 conditions,	 and	 to	 encourage	 private	 sector	 engagement	 in	 the	 development	 of	 innovative	
technologies,	scale-up	and	distribution	of	varieties	to	smallholders.	
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138	 	Connecting	 public	 and	 private	 breeders	 and	 new	 vegetable	 varieties	 to	
developing	markets	in	SE	Asia	and	Sub-Sahara	Africa	
Mr Clive Murray1,	Dr	Ian	Barker1,	Mr	Camille	Renou1
1Syngenta Foundation for Sustainable Agriculture, Kingaroy, Australia
Improving	 and	 promoting	widespread	 access	 to	 quality	 seed	 of	 new	 varieties	 are	 critical	 factors	 in	modernizing	 small-holder	
agriculture	in	S.E	Asia	and	Sub-Sahara	Africa.	
The	majority	of	crop	genetic	improvement	in	these	geographies	is	conducted	by	breeders	within	the	CGIAR	and	National	Agricultural	
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139	 	Custard	apples	–	breeding	for	Australian	domestic	and	export	markets
Assoc	Prof	Phillip	Banks1,2,	Mr	Paul	Thorne2,	Mr Grant  Bignell3
1QAAFI, Brisbane, Australia, 2Custard Apples Australia Inc, Brisbane, Australia, 3Dept Agriculture and Fisheries QLD Government, 
Nambour, Australia
Australian	Custard	Apples,	a	deliciously	sweet	subtropical	fruit,	are	a	type	of	Atemoya.	Atemoyas	are	hybrids	between	Annona	

















1Syngenta Foundation for Sustainable Agriculture, Basel, Switzerland
Fruits	and	vegetables	are	key	sources	of	essential	vitamins,	micronutrients	and	fibre	for	a	healthy	diet.		Horticulture	crops	also	
typically	offer	higher	sources	of	 income	for	smallholder	 farmers	 in	developing	countries,	 than	stable	cereal	or	 root	crops.	But	
investment	in	plant	breeding	programmes	to	improve	the	quality,	productivity	and	appeal	for	consumers	is	lacking	by	both	national	
governments	and	international	donors.	In	countries	with	developed	domestic	or	export	markets,	creation	of	new	varieties	is	mainly	
financed	by	private	 sector	organisations,	or	using	monies	 from	 farmer	 levies	combined	with	 some	government	contributions.	
History	shows	that	as	markets	develop	funding	shifts	from	government	programmes	to	greater	engagement	and	direction	from	
private	sector	beneficiaries	and	farmer	contributions.	





greater	 and	 sustainable	 investment	 in	market-driven	 crop	 breeding	 programmes.	 A	 special	 focus	 is	 given	 to	 these	 particular	
challenges	and	the	investment	and	remuneration	systems	needed	to	create	improved	varieties	that	will	reach	smallholder	farmers	
growing	fruits	and	vegetables	in	Africa	and	South	East	Asia.	
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141	 	Development	 of	 point-of-care	 and	 multiplex	 diagnostic	 methods	 for	 the	
detection	of	plant	and	poultry	pathogens
Dr	Michael	Mason1,	Ms	Yiping	Zou1,	Dr	Han-Yih	Lau1,2,	Professor	Mat	Trau1,	Prof Jimmy Botella1
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142	 	Point-of-site	 diagnostic	 nanotechnologies	 for	 health	 and	 agricultural	
applications
Prof Matt Trau1
1The University of Queensland, Centre for Personalised Nanomedicine, Australian Institute for Bioengineering and Nanotechnology 









focus	on	miniaturised	biosensing	 strategies	 suited	 for	 integrated	 LID	diagnostic	development.	Although	developed	 for	human	
health	applications	in	mind,	the	platform	nature	of	the	LID	approach	lends	itself	also	to	agricultural	applications.
1) K. Koo, E. Wee, Y. Wang, M.Trau, Enabling miniaturised personalised diagnostics: from lab-on-a-chip to lab-in-a-drop, Lab 
on a Chip, 17, 3200, 2017.
2) K. Koo, E. Wee, M. Trau, High-speed biosensing strategy for non-invasive profiling of multiple cancer fusion genes in urine, 
Biosensors and Bioelectronics, 89, 715, 2017., 
3) B. Ng, E. Wee, K. Woods, W. Anderson, F. Antaw, H. Tsang, N. West, M. Trau, Isothermal Point Mutation Detection: Toward 
a First-Pass Screening Strategy for Multidrug-Resistant Tuberculosis, Analytical Chemistry, 89 (17), 9017, 2017.
4) J Wang, KM Koo, EJH Wee, Y Wang, M Trau, A nanoplasmonic label-free surface-enhanced Raman scattering strategy for 
non-invasive cancer genetic subtyping in patient samples, Nanoscale, 9, 3496, 2017.
5) M. Ahmed, L. Carrascosa, A. Sina, E. Zarate, D. Korbie, K. Ru, M. Shiddiky, P. Mainwaring, M. Trau, Detection of aberrant 
protein phosphorylation in cancer using direct gold-protein affinity interactions, Biosensors and Bioelectronics, 91, 8, 
2017.
6) K. Reza, J. Wang, R. Vaidyanathan, S. Dey, Y. Wang, M. Trau, Electrohydrodynamic-Induced SERS Immunoassay for 
Extensive Multiplexed Biomarker Sensing, Small, 13, 9, 2017.
7) A. Sina, M. Foster, D. Korbie, L. Carrascosa, M. Shiddiky, J. Gao, S. Dey, M. Trau, A multiplex microplatform for the 
detection of multiple DNA methylation events using gold–DNA affinity, Analyst, 19, 3573, 2017.
8) J. Li, J. Wang, Y. Wang, M. Trau, Simple and rapid colorimetric detection of melanoma circulating tumor cells using 
bifunctional magnetic nanoparticles, Analyst, 2017.
K. Koo, EJH Wee, PN Mainwaring, Y Wang, M Trau, Toward Precision Medicine: A Cancer Molecular Subtyping Nano-
Strategy for RNA Biomarkers in Tumor and Urine, Small, 45, 6233, 2016
9) A. Connolly, R. Hirani, A. Ellis, M. Trau, A DNA Circuit for IsomiR Detection, ChemBioChem, 17, 22, 2016.
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143	 From	research	to	frontline	laboratory
Ms Aileen Vanderfeen1












scientists	 in	 frontline	 laboratories	 in	 the	 future	 as	machines	 can	 process	 samples	 and	 all	 the	 knowledge	 required	 to	make	 a	
judgement	on	the	results	will	be	uploaded	to	computer	systems.
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144	 	Diagnostic	tools	used	to	genotype	and	detect	tick	fever	pathogens	in	cattle
Mr Peter Rolls1,	Mr	Phillip	Carter1,	Dr	Jacqui	King1
1DAF Tick Fever Centre, Wacol, Australia
Bovine	tick	fever,	caused	by	any	of	Babesia	bovis,	Babesia	bigemina	or	Anaplasma	marginale,	is	endemic	in	many	countries	in	the	
tropical	and	subtropical	 regions	of	 the	world.	 	 In	Australia,	 the	vector	cattle	tick	 is	Rhipicephalus	australis	 (formerly	Boophilus	
microplus).	Bovine	anaemia	caused	by	the	Theileria	orientalis	group	has	been	of	concern	in	recent	years	in	Australia.
The	Tick	Fever	Centre	was	established	 in	Queensland	 in	1966,	 to	produce	 living	tick	 fever	vaccines	and	undertake	research	 in	
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145	 	A	 mass	 spectrometric	 targeted	 approach	 for	 the	 detection	 of	 exosomal	
protein	biomarkers	from	bovine	body	fluids
Mr Yong Qin Koh1,	Dr	Hassendrini	Peiris1,	Ms	Kanchan	Vaswani1,	Ms		Fatema.	B	Almughlliq1,	Mr	Buddhika.	J	Arachchige1,	Dr	Sarah	
Reed1,	Professor	Murray.	D	Mitchell1
1University of Queensland Centre for Clinical Research, Herston Qld 4029, Australia
Exosomes	are	membrane	bound	vesicles	of	endocytic	origin.	They	encapsulate	bioactive	molecules	and	are	released	by	multiple	
cell	 types	 into	body	fluids,	which	can	then	be	sampled.	All	exosomes	share	certain	common	characteristics	(e.g.	 the	presence	










the	dependence	on	antibody	specificity	required	for	 immunoblotting.	The	ability	 to	efficiently	detect	exosomes	 from	different	
body	fluids	through	targeted	proteomic	applications	will	aid	our	effort	to	develop	novel	diagnostics	and	prognostics	for	specific	
pathologies.
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1The University of Queensland, Gatton, Australia, 2Department of Industry, Luganville, Vanuatu, 3Department of Livestock, 
Luganville, Vanuatu, 4Vanuatu Agricultural Research and Technical Centre, Luganville, Vanuatu, 5Vanuatu Agricultural College, 
Luganville, Vanuatu, 6Queensland Department of Agriculture and Fisheries, Walkamin, Australia, 7AgImpact, Sydney, Australia, 
8Southern Cross University, Lismore, Australia
Smallholder	farmers	have	the	potential	to	increase	the	productivity	of	the	household	and	national	cattle	herd	in	Vanuatu.	However,	








Cattle	 are	weighed	on	 a	mobile	 cattle	 crush	 (Leichts	CIA)	with	 liveweight	 and	other	 data	 recorded	on	 tablets.	 A	 summary	of	
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147	 	Identifying	and	managing	new	hazards	in	the	food	supply
Dr Glenn Stanley1





appropriate	 measures	 to	 reduce	 the	 effect	 of	 those	 risks.	 This	 presentation	 will	 provide	 some	 general	 background	 on	 how	
we	 approach	 these	 issues,	 and	 some	 case	 examples	 of	 new	hazards	 and	detail	 risk	management	 strategies	 to	 keep	 levels	 of	
contaminants	in	the	food	supply	to	As	Low	As	Reasonably	Achievable	(ALARA).	
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148	 	Food	authenticity	and	traceability	using	stable	isotopes
Dr James Carter1









feeding	on	 those	plants)	accumulate	elements	 from	their	 immediate	environment.	Variations	 in	 the	compositions	of	naturally	
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149	 	Mycotoxins	in	the	food	supply	chain	and	promising	interventions
Assoc Prof Mary Fletcher1
1QAAFI, The University of Queensland, Coopers Plains, Australia
Mycotoxin	contamination	is	a	global	problem	that	is	estimated	to	effect	25%	of	all	foods	worldwide.	Mycotoxins	are	toxic	secondary	
metabolites	 produced	 by	 fungal	 species	 (primarily	 Aspergillus,	 Penicillium,	 Fusarium,	 and	 Alternaria)	 and	 pose	 a	 significant	
risk	 to	 the	 food	 chain.	 These	 toxins	 are	 considered	 the	most	hazardous	of	 all	 food	 contaminants	 in	 terms	of	 chronic	 toxicity,	
and	legislative	limits	on	their	levels	in	food	and	feed	continue	to	be	developed	worldwide.	Methods	for	mycotoxin	suppression	
and	decontamination	 include	preventative	 strategies	both	 in	 the	field	 and	 in	 storage,	 together	with	both	biological	 and	non-
biological	methods	to	facilitate	degradation	of	such	toxins	in	food	and	feed	commodities,	or	reduction	of	their	absorption	and/
or	bioavailability	when	 ingested.	Many	potential	 control	methods	are	however	not	without	 their	own	safety	concerns	 for	 the	
consumers.	 Photodynamic	 inactivation	 is	 a	 novel	 light-based	 approach	 which	 offers	 a	 promising	 alternative	 to	 conventional	
methods	for	the	control	of	mycotoxigenic	fungi.	When	coupled	with	natural	photosensitisers	such	as	curcumin	this	strategy	has	
demonstrated	efficacy	in	the	inactivation	of	spores	of	Aspergillus	flavus,	fungal	producers	of	the	most	potent	mycotoxin	aflatoxin.
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150	 	Rapid	detection	methods	for	food	adulteration	and	authentication
Assoc Prof Daniel Cozzolino1
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151	 	Oritain	-	Proving	origin,	protecting	reputations
Mr Sandon Adams1











largest	 brands	 including	Nescafé	 and	Milo.	 As	 a	member	 of	 a	 fourth	 generation	 farming	 family,	 Sandon	has	 a	 background	 in	
agriculture	having	grown	up	with	a	mixed	farming	operation	(cattle	grazing	and	broadacre	cropping)	in	the	family.
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1National School of Veterinary Medicine of Sidi Thabet, Sidi Thabet, Ariana, Tunisia, 2Regional Slaughterhouse of Béja, 9000, Tunisia, 
Béja, Tunisia










63TropAg2017 International Tropical Agriculture Conference Incorporating                   | tropagconference.org
153	 	Policy	 drivers	 of	water	 resource	 development	 for	 agriculture	 in	 northern	
Australia
Mr Richard McLoughlin1





The	$500	million	National	Water	 Infrastructure	Development	 Fund	 (the	 fund),	 announced	 in	 the	White	 Paper	on	Developing	

































of	 existing	 supply	 chains	 and	 to	plan	 for	 new	production	and	markets.	 Infrastructure	 investment	 and	 regulatory	 changes	 can	
substantially	reduce	logistics	costs	across	agricultural	enterprises.	To	inform	these	investments,	CSIRO	developed	the	Transport	
Network	 Strategic	 Investment	 Tool	 (TraNSIT)	 which	 provides	 an	 independent	 and	 holistic	 view	 of	 transport	 cost	 savings	 to	
infrastructure	investments	and	logistic	improvements.
TraNSIT	was	 applied	 to	 98%	 of	 agricultural	 production	 across	 Australian	 through	 an	 initiative	 of	 the	 Australian	Government	-	
Agricultural	Competitiveness	White	Paper.	The	comprehensive	logistics	tool	has	the	largest	data	set	ever	assembled	for	Australian	
agricultural	 transport.	An	overview	of	the	 latest	applications	of	TraNSIT	specifically	as	they	relate	to	northern	Australia	will	be	
presented,	along	with	planned	 future	developments	 that	 identify	options	 for	 reducing	economic	 impact	 from	rain	events.	An	
overview	will	also	be	given	of	how	TraNSIT	addresses	inefficiencies	in	beef	and	horticulture	supply	chains	in	South	East	Asia	-	many	
of	which	originate	in	Northern	Australia.	
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156	 	Managing	 the	 impacts	 of	 agriculture	 to	 minimize	 offsite	 environmental	
impacts:	A	case	study	for	nitrogen	in	the	GBR	lagoon
Prof Michael Bell1,	Dr	Philip	Moody2,	Dr	Mark	Silburn3
1University of Queensland, Gatton Campus, Gatton, 4343, Australia, 2Landscape Sciences, Department of Science, Information 













importance	of	minimizing	discharge	of	DIN	compared	to	 total	bioavailable	N,	 the	contribution	of	 runoff	compared	to	other	N	
input	pathways	and	the	relative	importance	of	hillslope	and	gully/streambank	erosion	and	the	relative	contribution	from	different	
geomorphic	gully	units	to	the	outflow	of	bioavailable	N.
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157	 	Opportunities	 and	 constraints	 for	 irrigated	 agriculture	 in	 the	 Northern	
Territory
Dr Mila Bristow1,	Dr	Ian	Biggs1,	Mr	Callen	Thompson1
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158	 	Economic	drivers	of	agricultural	development	in	northern	Australia
Mr Ian Baker1
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159	 	Transitions	and	transformations-drought,	hotspots,	and	adaptation
Dr Roger Pulwarty1




or	 “changed”	 future	climate.	 Systems,	and	equilibrium	assumptions,	may	change	 faster	 than	models	 can	be	 recalibrated,	and	
projections,	especially	on	thresholds,	may	be	most	unreliable,	at	critical	times.	Key	factors	are	intra-seasonal	to	decadal	variability	
effects	 on	 quantity,	 quality,	 and	 access,	 including	 crop	 migration,	 storage	 and	 utilization.	 There	 remain	 limited	 assessments	
of	 impacts	and	adaptation	options	 for	non-production	elements.	We	will	address	 factors	driving	climate	extremes,	 sources	of	
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160	 	Benefits	of	action	and	costs	of	inaction:	Drought	mitigation	and	preparedness
Mr Frederik Pischke1,	Mr	Robert	Stefanski2
1Global Water Partnership, Geneva, Switzerland, 2World Meteorological Organization, Switzerland
Significant	progress	has	been	made	over	the	past	decade	in	improving	understanding	of	droughts	and	their	impacts.	However,	
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161	 	Modes	of	climate	variability	and	drought	forecasting
Dr James Risbey1
1Csiro Oceans & Atmosphere, Hobart, Australia
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162	 	Building	 a	 National	 Drought	 Center:	 Science	 and	 policy	 approaches	 and	
experiences	from	the	National	Drought	Mitigation	Center’s	perspective
Assoc Prof Mark Svoboda1








warning	 systems,	 understand	 and	 prevent	 drought	 impacts	 and	 increase	 long-term	 resilience	 to	 drought	 through	 proactive	
planning.	The	NDMC	is	a	national	center	founded	in	1995	at	the	University	of	Nebraska-Lincoln.	The	NDMC	conducts	basic	and	
applied	research	along	with	the	maintaining	of	a	number	of	operational	drought-related	activities.
This	 presentation	will	 describe	 in	more	 detail	 the	 various	 drought	 resources,	 tools,	 services	 and	 collaborations	 already	 being	
provided	by	the	NDMC	and	its	partners	along	with	a	look	at	what	is	in	store	for	the	future	in	helping	others	toward	developing	
drought	early	warning	and	risk	management	systems	both	in	the	U.S.	and	around	the	world.
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163	 	Improving	drought	monitoring	and	prediction	science	and	services
Mr Neil Plummer1









onset,	duration	and	decay	of	droughts.	Predictions	currently	 focus	on	 likely	shifts	 in	rainfall,	 temperature,	streamflow,	tropical	
cyclones,	northern	rainfall	season	onset	and,	through	the	Bushfire	and	Natural	Hazards	CRC,	bushfire	outlooks.
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164	 	Remote	sensing	applications	for	agricultural	and	horticultural	crops:	From	
the	individual	tree	to	whole	of	industry
Assoc Prof Andrew Robson1,	Dr	Moshiur	Rahman1,	Ms	Jasmine	Muir1,	Mrs	Luz	Angelica	Suarez1,	Mr	Brian	Dunn2,	Dr	Mila	Bristow3,	
Dr	Ian	Layden4,	Dr	Julie	O’Halloran5
1University of New England, Armidale, Australia, 2NSW Department of Primary Industries, Yanco, Australia, 3Department of Primary 
industries and Resources , Darwin, Australia, 4Department of Agriculture and Fisheries (Qld) , Nambour, Australia, 5Department of 




and	 pigment	 based	 vegetation	 indices	 (VIs)	measured	 by	Worldview-3	 imagery	 identified	 a	 positive	 relationship	 to	 total	 fruit	
yield	(kg/tree)	(up	to	R2=	0.89	for	an	 individual	orchard)	and	individual	fruit	weight	(up	to	R2=	0.76	for	an	 individual	orchard)	
over	 a	 4	 year	 period	 (avocado)	 and	 to	 fruit	 yield	measured	 across	 two	 locations	 in	 one	 season	 (mango)	 (up	 to	 R2=	 0.82	 for	
an	 individual	orchard).	A	 similar	process	also	 identified	 strong	coefficients	of	determination	between	carrot	 yield	and	canopy	
reflectance	 information	at	the	 individual	block	 level	(up	to	R2=	0.89).	For	sugarcane,	yield	forecasting	and	yield	mapping	from	
satellite	imagery	is	far	more	evolved.	Landsat	derived	‘time	series’	yield	models	have	been	developed	for	a	number	of	Australian	
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165	 	Mapping	horticulture	tree	crops	in	Australia
Mr Joel McKechnie1,	Mr	Craig	Shephard1






The	 broader	 project	 scope	 showcases	 the	 value	 of	 science	 and	 innovation	 within	 horticulture	 industries.	 This	 is	 a	 result	 of	
collaboration	between	government,	universities,	private	organisations	and	industry	including	the	Australian	Macadamia	Society,	
the	Australian	Mango	Industry	Association	and	Avocados	Australia.





The	mapping	we	 produce	 is	 the	 fundamental	 spatial	 data	 required	 to	 support	 agricultural	 productivity,	 decision-making	 and	
innovation.	The	data	enhances	biosecurity	and	natural	disaster	response	and	recovery	for	the	Australian	avocado,	macadamia	and	
mango	industries.
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166	 	Intelligent	sensing	and	information	systems	for	tree	crops
Dr James Underwood1
1The University of Sydney, The University Of Sydney, Australia




structure	estimation	and	 light	 interception	modelling,	 for	a	range	of	crops,	 including	apples,	almonds,	macadamias,	avocados,	
lychees,	bananas	and	mangoes.
In	this	talk	we	present	our	latest	results,	including	a	new	multi-sensor	system	that	can	efficiently	detect,	locate	and	map	every	
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167	 	UAV	imagery	and	its	role	in	tactical	agronomy	trials
Mr James McLean1,	Dr	Joseph	Eyre1,	Dr	Andries	Potgieter1,	A/Prof	Daniel	Rodriguez1
1Queensland Alliance for Agriculture and Food Innovation (QAAFI), The University of Queensland, Toowoomba, Australia
Monitoring	of	large	on-farm	agronomic	experimentation	is	usually	constrained	by	time	and	labour	for	intensive	data	collection	
activities.	 Currently	 the	 determination	 of	 crop	 growth	 and	 development	 characteristics	 involves	 manual	 collection,	 logistics,	




PAC727IT)	 were	 grown	 using	 contrasting	 spatial	 arrangement	 i.e.	 single	 rows	 and	 rows	 split	 into	 twin	 row	 triangular	 sowing	
arrangements.	Crop	biomass,	 leaf	 area	 and	 yield	 components	were	empirically	 collected	and	ground	 cover	was	estimated	by	
ceptometer.
Vegetation	indices	were	derived	from	UAV	multispectral	imagery	(MicaSense	RedEdge)	in	the	red	and	near	infrared	wavelengths	











1University of Queensland, Toowoomba, Australia, 2University of Queensland, Brisbane, Australia, 3QDAF, Toowoomba, Australia
The	highly	variable	climate	of	Australia,	combined	with	a	strong	influence	of	markets	on	grain	price,	and	thus	crop	choice,	impede	
accurate	 prediction	of	 regional	 scale	 crop	 production.	 	 To	 date,	 regional	 crop-modelling	 approaches	 have	 delivered	 relatively	
good	estimates	throughout	the	season	of	the	final	crop	yield	for	that	season.	However,	accurate,	timely	and	objective	information	
on	specific	crop	area,	and	thus	total	production,	well	before	harvest	 for	a	shire	or	region	has	been	mostly	unavailable.	This	 is	
further	 exacerbated	by	 a	 projected	 increase	 in	market	 and	 climate	 volatility	within	Australia	 and	 globally.	Here	we	present	 a	
holistic	approach	to	estimating	regional	scale	crop	production.		The	approach	integrates	climate	forecasting	with	biophysical	crop	
modelling	for	yield,	and	remote	sensing	technologies	to	quantify	crop	area	across	regions	for	the	main	crops	of	Australia.
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169	 	New	 frontiers	 in	 crop	 stress	 detection	 from	 satellite	 measurements	 of	
fluorescence,	soil	moisture,	and	canopy	temperatures
Prof Alfredo Huete1,	Ms	Jianxiu	Shen1,	Mr	Nguyen	Ngoc	Tran1,	Dr	Leonardo	Hardtke1,	Prof	Qiang	Yu1
1University of Technology Sydney, Ultimo, Australia
Recent	advances	in	synoptic	satellite	sensor	data	offer	new	opportunities	to	monitor	crop	productivity	and	assess	stress-induced	
crop	growth	limitations	in	near	real-time.			Space-based	monitoring	of	sun-induced	chlorophyll	fluorescence	(SIF)	provide	a	direct	






canopy	 temperatures	 from	Himawari-8,	with	flux	 tower	measures	of	gross	primary	production	(GPP)	over	 three	winter	wheat	
sites	to	demonstrate	the	inter-relationships	of	satellite	productivity	measures	and	water	and	heat	stress	related	factors.		We	aim	
to	assess	SIF	capabilities	 for	early	warning	detection	of	stress	and	reductions	 in	productivity.	 	The	new	sensor	datasets	 reveal	
important	new	directions	and	opportunities	for	crop	monitoring	amidst	changing	climate	conditions.
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170	 	The	genetic	architecture	of	tick	resistance
Dr Mahlako Linah Makgahlela1,2,	Dr	Ntanganedzeni	Olivia	Mapholi4,	Prof	Heather	M	Burrow3,	Prof	Azwihangwisi		Maiwashe1,2
1Agricultural Research Council, Centurion, South Africa, 2University of the Free State, Bloemfontein, South Africa, 3University of New 








to	detect	 statistical	associations	of	each	SNP	 independently	 to	economic	 traits,	 including	 resistance	 to	ticks.	Published	results	
generally	identified	many	SNP,	each	explaining	a	small	proportion	of	the	genetic	variance,	with	notable	overlap	among	regions	
associated	with	tick	resistance	in	cattle.	These	reports	support	the	polygenic	inheritance	pattern.	In	modern	breeding	programmes,	
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171	 	Cutting	 and	 pasting:	 The	 future	 of	 genetic	 improvement	 for	 food	 animal	
genomes
Dr Tad Sonstegard1
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172	 	The	evolution	of	the	Brahman	genome	-	a	crucial	tropically	adapted	breed
Prof Steve Moore1,	Dr	Ross	Koufariotis1,	Prof	Ben	Hayes1,	Dr	Brian	Burns2,	Dr	Russell	Lyons3,	Dr	Matthew	Kelly4
1Centre For Animal Science, University of Queensland, St Lucia, Australia, 2Department of Agriculture and Fisheries, Qld, 
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173	 	Combining	historical	weather	 station	 records,	 climate	 change	predictions	
and	genomics	to	breed	dairy	cattle	for	future	climates
Dr Thuy Nguyen1,	Ms	Josie	Garner2,	Dr	Jennie	Pryce1,3,	Prof	Ben	Hayes1,4
1Agriculture Research Victoria, Bundoora, Australia, 2Agriculture Research Victoria, Ellinbank, Australia, 3School of Applied 
Systems Biology, La Trobe University, BUNDOORA, Australia, 4Queensland Alliance for Agriculture & Food Innovation, University of 
Queensland, St Lucia, Australia











future-scenarios	 selection	 tool	 to	assist	 farmers	 in	making	 selection	decisions	 to	balance	HT	and	other	priorities.	 In	 this	 tool,	
the	combined	information	of	HT	GEBV	and	the	projected	future	temperature	and	humidity	can	be	visualised	and	used	to	make	
selection	decisions.




1The North Australian Pastoral Company, Brisbane, Australia
The	North	Australian	Pastoral	Company	(NAPCO)	is	one	of	Australia’s	largest	beef	producers	with	a	herd	of	180,000	head	of	cattle	
across	properties	in	the	Northern	Territory	and	Queensland.	In	the	1980’s,	NAPCO	recognised	that	development	of	‘Composite’	
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175	 	Mediterranean	Diet	in	the	Tropics?
Prof Lluis Serra-Majem1,2
1Preventive Medicine & Public Health, Director of the Research Institute of Biomedical and Health Sciences, University of Las Palmas 





























of	 fat)	or	a	high	fat	diet	 (60%	kcal	of	 fat)	 for	5-12	weeks.	Feeding	mice	with	a	high-fat	diet	stimulated	rapid	body	weight	gain	
and	induced	NAFLD	phenotype	with	hepatic	lipid	accumulation,	hyperglycaemia,	increased	oxidative	stress	and	proinflammatory	
cytokine	expression.	Supplementation	of	folic	acid	and	natural	compounds	(i.e.	tyrosol)	could	alleviate	high-fat	diet	induced	hepatic	
lipotoxicity.	 The	beneficial	effects	of	dietary	 intervention	were	mediated	 through	 regulation	of	endogenous	 lipid	biosynthesis,	
homocysteine-hydrogen	sulphide	metabolism	as	well	as	restoration	of	redox	balance.	Dietary	interventions	may	have	important	
clinical	implications	in	NAFLD	management.		
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177	 	Tropical	fruits	as	functional	foods	for	metabolic	syndrome
Prof Lindsay Brown1
1University Of Southern Queensland, Toowoomba, Australia
Functional	 foods	provide	health	benefits	 in	 chronic	diseases	 such	as	obesity,	 hypertension,	diabetes	 and	 inflammatory	bowel	
disease,	 in	addition	to	nutrition.	The	metabolic	syndrome	 includes	central	obesity,	 insulin	resistance,	elevated	blood	pressure,	
impaired	 glucose	 tolerance,	 non-alcoholic	 fatty	 liver	 disease	 and	 dyslipidaemia;	 these	 signs	 are	 due	 to	 chronic	 low-grade	
inflammation	combined	with	oxidative	stress.	We	have	shown	that	a	diet	high	in	fructose	and	saturated/trans	fats	induces	these	
cardiovascular,	 liver	and	metabolic	signs	 in	rats.	We	have	shown	that	components	of	 foods	can	reverse	all	 these	symptoms	 in	
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178	 	Gut	microbiome	-	Our	life	partner,	for	better	or	worse?
Dr Connie W Woo1,	Mr.		Jensen	HC	Yiu1,	Mr	Wai	Lun	Fung1












remains	 limited	due	 to	 the	complicated	bacterial	 ecology	and	cross-species	 interaction	with	host.	 Investigation	 from	 the	very	
beginning	of	life	will	help	us	gain	a	full	picture	of	how	we	interact	with	these	commensal	microorganisms,	thus	affecting	our	health.
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179  Berries for your renal health
Dr Yaw (Chris) Siow1,2,3,	Cara	Isaak1,2,3,	Suvira	Prashar1,2,	Susara	Madduma	Hewage1,2,3,	Jo-Ann	Stebbing1,2,	Dr	Samir	Debnath4,	Prof	
Karmin	O2,3,5
1Agriculture and Agri-Food Canada, Winnipeg, Canada, 2Canadian Centre for Agri-food Research in Health and Medicine, St Boniface 
Hospital Albrechtsen Research Centre, Winnipeg, Canada, 3Physiology and Pathophysiology, University of Manitoba, Winnipeg, 





inflammation,	 resulting	 in	 pathophysiological	 conditions	 that	 lead	 to	 organ	 dysfunction	 and	 potentially	 organ	 failure.	 Recent	
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180	 	The	 creation	 of	 employment,	 economic	 and	 social	 benefits	 to	 remote	
Australian	 communities	 through	 novel	 and	 added	 value	 products	 from	
native	plants
Assoc Prof Yasmina Sultanbawa1











This	paper	will	 provide	a	 synopsis	of	 the	unique	chemical	 and	bioactive	properties	of	Kakadu	plum,	 innovative	 cross-industry	
applications,	the	proposed	business	model	and	its	potential	to	incorporate	indigenous	communities	from	across	northern	Australia	
as	well	as	private	industry	inputs	that	are	required	to	drive	this	industry.	The	value	chains	and	business	acumen	that	are	created	
through	 the	 commercialisation	 of	 Kakadu	 plum	will	 create	 the	 pathways	 for	 other	 native	 species	within	 a	 framework	where	
Indigenous	ecological	knowledge	is	valued	and	protected.	
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181	 	Informing	the	design	of	climate	resilient	farming	systems









the	medium	 to	 long-term	 transformational	 changes	 required	 in	our	dryland	agricultural	 systems.	 Particular	 emphasis	 is	 given	










1The University of Queensland, St Lucia, Brisbane, Australia
Land-use	 planning	 typically	 involves	multiple	 objectives	 sought	 by	multiple	 stakeholders.	 These	 are	 often	 specified	 as	 ‘target	
constraints’,	or	with	one	or	two	dimensions	examined	using	trade-off	curves.	One	such	trade-off	curve	that	has	been	of	particular	
interest	in	environment	and	development	discussions	is	that	between	biodiversity	and	production,	and	whether	the	contrasting	
strategies	 of	 land-sharing	 or	 land-sparing	 ought	 to	 be	 applied	 to	 jointly	 improve	 landscape-level	 production	 and	 biodiversity	
conservation.	 Using	 contrasting	 case	 studies	 from	 Borneo,	 we	 create	 three-dimensional	 trade-off	 curves	 that	 describe	 the	
Pareto	frontier	for	biodiversity	conservation,	production	(timber,	oil-palm,	and	general	agricultural	suitability),	and	carbon.	We	
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183	 	What	do	we	want	and	what	are	we	likely	to	get?
Dr Peter Hayman1,	Dr	Harry	Hendon2
1South Australian Research and Development Institute, Adelaide, Australia, 2Bureau of Meteorology, Melbourne, Australia















1Queensland University of Technology, Brisbane, Australia
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185	 	Designing	 less	risky	systems	through	 investing	 in	the	adaptive	capacity	of	
farmers
Dr Nadine Marshall1
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200	 	Targeted	plant	breeding	applications	of	CRISPR-Cas	technology
Kevin Diehl1





In	 this	 talk,	 Pioneer’s	 next	 generation	 of	 waxy	 maize	 hybrids	 as	 the	 first	 agricultural	 product	 of	 CRISPR-Cas	 scheduled	 for	
commercialization	will	be	discussed	along	with	additional	product	targets	of	this	promising	technology.	Approaches	to	fostering	
social	license	and	implementing	an	open	innovation	model	for	CRISPR-Cas	will	also	be	reviewed.	
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201	 	The	 contributions	of	 animal-source	 food	 to	 sustainable,	 safe,	 ethical	 and	
optimal	human	diets
Assoc Prof Robyn Alders1
1School of Life and Environmental Sciences, Charles Perkins Centre, University of Sydney, Sydney, Australia
Nourishing	 a	 growing	 human	 population	 in	 a	 warming	 world	 of	 increasingly	 scarce	 natural	 resources	 is	 one	 of	 the	 greatest	
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202	 	Beyond	digital	revolution		–	Today’s	research	for	tomorrow’s	livestock	tools
Doug McNicholl1
1Meat & Livestock Australia, Brisbane, Australia
Australian	red	meat	producers	are	beginning	to	adopt	various	aspects	of	a	precision	supply	chain	and	MLA	in	collaboration	with	
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203	 	Using	data	to	change	tomorrow’s	farm	activities	with	power	of	prediction
Prof James Rowe1,	Prof	Lewis	Kahn1,	Mrs	Lu	Hogan1,	Mr	Johan		Boshoff2,	Mr	Michael	Thomson3
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206	 	Beyond	the	accepted	methods	–	New	targets	for	automated	data	gathering	
on	farm
Assoc Prof Daniel Cozzolino1
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207	 	GPS	cows:	Bringing	ag	data	and	new	technologies	into	high	schools	
Dr Amy Cosby1,	Associate	Professor	Mark	Trotter1
























to	 associate	 sequence	polymorphisms	with	 trait	 phenotypic	 variation.	 The	 resulting	 statistical	models	 can	 then	be	 applied	 to	
individuals	that	have	been	genotyped,	with	or	without	phenotypic	information,	to	obtain	trait	phenotypic	predictions.	While	this	
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209	 	Why	was	genomic	 selection	 so	 rapidly	adopted	 in	 the	US	beef	 and	dairy	
industries?
Dr Stewart Bauck1
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210	 	Speed	 breeding	 with	 genomic	 selection	 to	 accelerate	 wheat	 variety	
development
Miss Amy Watson1,	Dr		Lee		Hickey1,	Dr	Jessica	Rutkoski2,	Dr	Jack	Christopher3,	Dr	Jesse	Poland4,	Prof	Ben	Hayes1
1QAAFI, The University of Queensland, Brisbane, Australia, 2Cornell University, Ithaca, United States, 3QAAFI, The University of 












prediction	 including	SB	proxy	traits	or	 their	PCs	can	 improve	selection	for	field-based	yield.	These	traits	could	be	phenotyped	
during	rapid	line	development	under	SB	and	used	with	training	population	yield	data	to	advance	genetic	gain	and	wheat	variety	
development.				















beef	 industry.	Rate	of	genetic	gain	could	be	dramatically	 increased	by	developing	a	 resource	population	by	collecting	 lifetime	
reproductive	performance	of	females	to	develop	genetic	evaluation	for	young	bulls.
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212	 	Genomic	selection	in	horticulture
Dr Satish Kumar1,	Dr	Craig	Hardner2,	Dr	Cameron	Peace3
1Plant and Food Research, Havelock North, New Zealand, 2University of Queensland, St Lucia 4072, Australia, 3Washington State 
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1Department of Economic Development, Jobs, Transport & resources, Bundoora, Australia, 2Queensland Alliance for Agriculture and 
































1Queensland Alliance for Agriculture and Food Innovation, The University Of Queensland, Coopers Plains, Australia, 2Technical 




by	 cultivar	 and	 environment.	 Folates	 are	 a	 group	of	water-soluble	 vitamers	 and	 are	 coenzymes	 for	methyl,	 formyl	 and	other	
single	functional	carbon	group	transfers.	Folate	vitamers	are	involved	in	DNA,	protein	and	neurotransmitter	synthesis	and	cannot	





weight).	 At	 these	high	 concentrations,	 a	 single	 serve	 of	 Australian	 grown	 strawberries	may	deliver	 a	 considerable	 amount	 of	
the	FSANZ	 recommended	daily	 intake	 (RDI)	 for	 folate.	The	 results	of	a	pilot	bioavailability	 study	with	healthy	human	subjects	
consuming	strawberries,	5-methyltetrahydrofolate	(supplement)	and	a	folate-free	control	will	be	also	presented.
[This	study	was	partly	funded	by	Horticulture	Innovation	Australia	Ltd.,	project:	“Naturally	Nutritious”/HN	15001]
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216	 	Sweetcorn	biofortification	–	Is	a	1000%	increase	possible?
Dr Tim O’Hare1
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217	 	High	pro-vitamin	A	bananas	–	A	first	for	Africa
Prof James Dale1




where	staple	crops	are	developed	with	high	 levels	of	specific	micronutrients.	 In	Uganda	and	other	surrounding	countries,	 the	
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218	 	Potential	health	benefits	of	breeding	high	flavonoid	apples
Prof Jonathan Hodgson1
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219	 	Not	another	typical	corny	trial:	Genetic	and	agronomic	zinc	biofortification	
of	sweetcorn
Mr Zhong Xiang Cheah1,2,	Dr	Tim	O’Hare2,	Dr	Stephen	Harper3,	Dr	Jitka	Kochanek1,	Dr	Peter	M.	Kopittke1,	Prof	Michael	Bell1,2
1School of Agriculture and Food Sciences, The University Of Queensland, Gatton, Australia, 2Queensland Alliance for Agriculture and 

































This	 talk	will	 give	an	overview	of	 some	of	 the	 significant	global	developments	with	 regards	 to	antimicrobial	use	 in	 veterinary	
medicine	especially	recent	developments	around	National	Action	Plans,	AGP,	colistin	and	zinc	oxide.
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221	 	Antimicrobial	resistance	surveillance	in	livestock	in	Australia
Prof Darren Trott1,	S	Abraham2
1The University of Adelaide, Roseworth, Australia, 2Murdoch University, Murdoch, Australia
Australia	is	a	large,	isolated	island	with	diverse	climate	and	geography,	a	sparse	human	population	(22.7	million,	2.9	people	per	km2	
with	over	60%	living	in	cities	of	greater	than	1	million	people),	significant	populations	of	food-producing	animals	(e.g.	74.7	million	
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222	 	Antimicrobial	use	and	stewardship	in	animal	health	in	Australia
Dr	Laura	Y.	Hardefeldt1,2,	Dr	Helen	Billman-Jacobe1,2,	Prof	James	R.	Gilkerson1,	Dr	Kirsten	E.	Bailey1,2,	Prof Glenn F. Browning1,2
1Asia-Pacific Centre for Animal Health, Melbourne Veterinary School, The University of Melbourne, Parkville, Australia, 2National 
Centre for Antimicrobial Stewardship, Melbourne Veterinary School, The University of Melbourne, Parkville, Australia
Current	understanding	of	patterns	of	antimicrobial	use	in	animal	health	in	Australia	is	restricted	to	5	yearly	compilations	of	import	
data.	 These	data	 provide	 little	 information	 about	 the	final	 patterns	 of	 use	 of	 these	 antimicrobials,	 and	no	 information	 about	
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223	  Caeci Caecos Ducentes
Dr Pat Blackall1










using	 the	 results	need	 to	have	a	much	greater	awareness	of	 these	 limits	of	 in	vitro	 testing.	This	 talk	will	 look	at	whether	 the	
intervening	30	years	of	research	and	standardization	have	altered	the	situation	for	veterinary	diagnostic	laboratories.		
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1University of Queensland, Gatton, Australia
Engagement	 with	 an	 inclusive	 agricultural	 commodity	 chain	 has	 been	 shown	 to	 play	 a	 crucial	 role	 in	 improving	 smallholder	
livelihoods	and	promoting	rural	economic	development.	While	the	production	of	many	agricultural	commodities	benefits	from	
private	agribusiness	firms	 facilitating	 the	 inclusion	of	 smallholders	 through	contributions	such	as	 technology,	 capital,	markets,	






of	 the	smallholder	sector	and	the	 improvement	of	 rural	 livelihoods.	The	data	and	analysis	are	derived	 from	ongoing	research	
and	secondary	sources.	The	comparison	of	 the	 four	producing	countries	highlights	 the	achievements	and	challenges	of	 these	
organisations	in	ensuring	a	sustainable	smallholder-based	rubber	industry.	The	analysis	confirms	the	effective	role	of	government	
policies	 in	 spearheading	 research	 and	development	 and	 facilitating	 the	 effective	 transfer	 of	 technology.	 The	productivity	 and	
profitability	of	the	smallholder	sector	is	heavily	dependent	on	the	support	systems	available	through	these	public	institutions.


















1University of Queensland, St Lucia, Australia, 2International Center for Tropical Agriculture (CIAT), Vientiane, Lao PDR









actors	 to	 capture	 the	benefits	of	 any	 investment	 in	 technology	dissemination.	We	 test	 this	 framework	 through	a	preliminary	
analysis	 of	 three	 contrasting	 case	 studies:	 (1)	 a	 value	 chain	 centred	on	 a	 large	 starch	 factory	with	 a	wide	 catchment	 area	of	
smallholder	suppliers	in	Daklak	Province,	Vietnam;	(2)	a	cross-border	value	chain	linking	smallholders	in	Kratie	Province,	Cambodia,	
to	starch	factories	in	Vietnam;	and	(3)	a	local	value	chain	for	cassava	as	a	food	crop	in	Nusa	Tenggara	Timur	Province,	Indonesia.




1The University of Queensland, St Lucia, Australia
The	“International	Livestock	Revolution”	literature	has	over	the	last	30	years	forecast	and	documented	the	demand-led	growth	
















































challenges	 including	the	farm	site	that	 is	 isolated,	the	size	of	 farm	which	 is	small	and	there	are	difficulties	 in	sustaining	family	
income	from	other	crops.	
Key	words:	Marketing,	contract	farming,	income,	productivity
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232	 	The	developing	of	genotyping	and	its	future
Prof Robert Henry1
1The University of Queensland, St Lucia, Australia
Understanding	and	improving	agricultural	species	depends	upon	the	availability	of	genotyping	techniques.	Advances	in	molecular	








Sequencing	 to	around	10X	allows	variant	 calling	over	 the	whole	genome	with	 little	missing	data	and	provides	an	 increasingly	
attractive	genotyping	approach.	For	larger	genomes	enrichment	(to	remove	repetitive	elements)	or	targeting	of	the	sequencing	is	
required	to	reduce	costs	but	it	seems	only	a	matter	of	time	until	this	will	no	longer	be	necessary.
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233	 	Automated	phenotyping	and	analytics
Dr Michael Schaefer1
1CSIRO Agriculture and Food, Canberra, Australia
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234	 	Statistical	perspectives	 in	 the	era	of	Big	Data:	Can	dead	fish	 read	human	
minds?
Alison Kelly1
1Queensland Department of Agriculture and Fisheries, Leslie Research Facility, Toowoomba, Australia
While	mathematical	thinking	has	evolved	since	ancient	times,	the	theory	of	statistics	applied	in	the	scientific	reasoning	process	
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235	 	Phenotypic	 prediction	 augmented	 through	 crop	 model-whole	 genome	
prediction:	Application	to	ARGOS8
Dr Charlie Messina1,	Dr	Tom		Tang1,	Mrs	Carla	Gho2,	Dr	Randy	Clark1,	Dr	Belay	Kassie1,	Dr	Mark	Cooper3
1Dupont Pioneer, Johnston, United States, 2Dupont Pioneer, Viluco, Chile, 3Zenrun42 Inc, Johnston, United States
Phenotypic	 prediction	 accuracy	 for	 yield	 is	 limited	 in	 agricultural	 systems	 where	 Genotype-by-Environment-by-Management	
(G×E×M)	 interactions	 are	 ubiquitous.	 Recent	 advances	 in	 fusing	 crop	 growth	models	 (CGMs)	 and	 whole	 genome	 prediction	
(WGP)	methods	created	opportunities	 to	 improve	prediction	accuracy	of	 cropping	 systems	 response	 to	genetic,	management	
and	environmental	change.	We	demonstrate	the	methodology	with	focus	on	the	development	of	a	suitable	CGM	that	enables	
establishing	the	proper	 link	with	quantitative	genetic	models,	 for	ARGOS8,	a	transgene	that	can	 improve	drought	tolerance	 in	
maize.
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236	 	Biotechnologies	and	the	future	of	plant	improvement
Prof Jimmy Botella1
1University of Queensland, Brisbane, Australia
Shortage	of	many	‘important’	human	necessities	such	as	cars,	mobile	phones	or	PlayStations	are	unlikely	to	start	a	revolution,	
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237	 	Biofutures	–	Opportunities	for	agriculture	in	biobased	fuels	and	bioproducts
Prof Ian O’Hara1,2
1QUT, Brisbane, Australia, 2Queensland Government Department of State Development, Brisbane, Australia
The	production	of	biobased	 fuels	and	products	offers	 significant	opportunities	 for	agriculture	 to	 increase	profitability	 through	
revenue	diversification	and	adding	value	to	wastes	and	coproducts.	The	development	of	new	biobased	product	 industries	will	
create	jobs	in	rural	and	regional	Queensland.
In	2016,	 the	Queensland	Government	developed	a	Roadmap	and	Action	Plan	for	 the	development	of	 the	Biofutures	 industry.	
The	Roadmap	and	Action	Plan	identifies	the	vision	of	a	$1	billion	sustainable	and	export-oriented	industrial	biotechnology	sector	
attracting	international	investment	and	creating	thousands	of	regional,	high	value	and	knowledge	intensive	jobs	by	2025.
Supporting	 this	 roadmap	 and	 action,	 plan,	 the	 Queensland	 Government	 committed	 almost	 $20	 million	 over	 three	 years	 to	
stimulating	 the	 industrial	 biotechnology	 and	 bioproducts	 sector.	 This	 paper	 will	 explore	 the	 current	 status	 of	 the	 Biofutures	
industry	in	Queensland	and	describe	progress	in	the	development	of	the	sector.
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238	 	Discovery,	evaluation	and	manufacture	of	new	livestock	feed	supplements











that	 is	aiming	to	 increase	the	speed,	efficiency	and	reliability	of	new	supplement	discovery	commercialisation	from	the	 lab	to	
the	market.	The	project	is	closely	integrating	fermentation	process	development	with	livestock	trials	to	enable	rapid	information	
feedback	for	improved	supplement	discovery,	design	and	manufacture	and	to	accelerate	the	path	to	commercial	products.
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239	 	Biogas	production	from	energy	crops	and	agricultural	residues
Dr Prasad Kaparaju1
1Griffith University, Nathan, Australia
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240	 	Converting	agricultural	wastes	into	valuable	products
Dr Paul Jensen1
1The University of Queensland, St Lucia, Australia
Agricultural	 industries	are	among	the	 largest	 land	users	and	water	consumers	within	Australia;	and	generate	 large	volumes	of	
wastewater	and	solid	waste	rich	in	organic	contaminants,	nutrients	and	metals.	Management	of	these	wastes	is	a	significant	cost	
exceeding	AUD$200M	per	year	in	the	animal	industries	alone.	However,	recent	advances	in	process	design	and	environmental	










such	as	metal	 ions).	These	new	technologies,	and	the	diverse	products	 they	produce	create	competition	 for	 the	bio-chemical	
components	of	waste	streams.	However,	not	all	wastes	are	equal.	Careful	technology	selection	and	application	of	novel	technology	
combinations	is	increasingly	required	to	maximise	commercial	value	from	wastes.	
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241	 	Cellulose	 nanofibres	 from	 spinifex	 arid	 grasses:	 “Unique	 properties	 and	
applications	under	development”
Prof Darren Martin1






and	more	 flexible	 nanofibres.	When	 benchmarked	 against	 the	 other	 leading	 academic	 and	 commercially	 available	materials,	
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242	  Brassica carinata:	The	sky	is	the	limit
Dr Anthony van Herwaarden1,	 Dr	 Christopher	 Lambrides1,	Mr	Hank	 Krakowski2,	 Dr	Daryl	Males2,	 Dr	 Rick	 Bennett2,	 Dr	 Phillip	
Salisbury3,	Mr	Trent	Potter4
1The University of Queensland, St Lucia, Australia, 2Agrisoma Biosciences Inc., Gatineau, Canada, 3The University of Melbourne, 
Parkville, Australia, 4Yerunga Crop Research, Naracoorte, Australia
The	current	global	jet	fuel	consumption	is	300	billion	litres	annually	and	expected	to	grow	to	500	billion	litres	annually	by	2030.	







compared	 to	other	 industrial	oilseeds	and	bio-waste	streams.	Commercial	Carinata	operations	are	established	on	 three	other	
continents	so	this	project	focuses	on	genetic	selection,	adoption	and	scale-up	within	the	Queensland	agricultural	environment.
Carinata	is	reputedly	tolerant	of	heat	and	drought	which	means	it	can	be	grown	on	some	of	the	most	challenging	farmland	where	
winter-broadleaf	crop	options	are	 limited.	We	will	present	 results	 from	our	fieldwork	selecting	adapted	 lines	with	 the	correct	
phenology	for	Australian	environments	and	efforts	towards	introduction	and	scale-up	of	a	renewable	and	sustainable	source	of	
high	quality	oil	for	bio-fuels,	feedstock	for	bio-plastics	and	the	remaining	high-protein	meal	used	in	formulation	of	animal	rations.




1Agt Foods Australia, Toowoomba, Australia
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245	 	Breeding	strategies	to	unlock	genetic	potential	of	pulses
Dr Pooran M Gaur1
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246	 	New	 genetic	 tools	 and	 solutions	 to	 make	 pulse	 crops	 more	 resilient	 to	
variable	climates
Sagadevan Mundree1,	Brett	Williams1,	Sudipta	Das	Bhowmik1,	Alam	Cheng1,	Hao	Long1,	My	Linh	Hoang1,	Dr	Tj	Higgins1
1Centre for Tropical Crops and Biocommodities, Queensland University of Technology (QUT), Brisbane, Australia
Chickpea	 is	one	of	 the	world’s	most	economical	 sources	of	protein	 for	 food	and	 feed.	 	 	 It	 is	 also	high	 in	 the	essential	 amino	
acids	lysine	and	methionine	and	thus	nutritionally	complementary	to	the	cereals	which	are	deficient	in	both	these	amino	acids.	
Despite	this	importance,	the	gap	between	production	and	increased	consumption	of	chickpea	continues	to	widen,	globally.	With	
this	 increased	 global	 demand	 comes	 unprecedented	 opportunities	 for	 Queensland	 agriculture.	While	 we	 have	 some	 natural	
advantages,	increasing	Queensland	pulse	production	also	has	inherent	challenges.	Abiotic	stresses,	mainly	drought	and	salinity,	
and	pathogens	such	as	Botrytis	grey	mould	significantly	hinder	chickpea	production.	To	ensure	continued	production	in	future	
environments	we	must	 develop	 strategies	 to	 improve	 stress	 tolerance	 of	 crops.	 In	 2013,	 the	Queensland	Government	made	
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247	 	Physiological,	agronomic	and	modelling	approaches	to	optimise	productivity	
of tropical pulses
Assoc Prof Rao (RCN) Rachaputi1













This	paper	explores	physiological	constraints	 limiting	the	yield	of	mungbean	and	chickpea	 in	 tropics	and	sub-tropics	discusses	
avenues	for	future	research.
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248	 	The	past	is	history:	A	case	study	of	Queensland’s	successful	chickpea	industry
Dr Merrill Ryan1,	Mr	William	Martin1,	Mrs	Penny	Borger1
1DAF Qld, Warwick, Australia






Thirty	years	of	 successful	breeding	 in	national	collaborative	projects,	most	 recently	 led	by	NSW,	has	been	underpinned	by	an	




been	 utilised.	 In	 1998,	 an	 Ascochyta	 blight	 (Phoma	 rabiei)	 epidemic	 decimated	 the	 Australian	 chickpea	 industry.	 Ascochyta	
resistance	genes	continue	to	be	sourced	from	overseas	germplasm	to	effectively	combat	this	ongoing	threat.	
Research	 innovation	has	 driven	 a	 remarkable	 success	 story	 for	 chickpea	 and	 given	 industry	 the	 tools	 to	 reliably	 produce	 the	
chickpeas	our	global	customer’s	desire.




1Department of Agriculture and Fisheries, Wollongbar, Australia
The	 intensification	of	 temperate	 tree	crop	orchard	 systems	over	 recent	decades,	 in	particular	apple,	have	been	accompanied	
by	 large	 increases	 in	productivity.	We	are	attempting	 to	adapt	 relevant	principles	 from	 this	 intensification	and	 the	associated	
understanding	 of	 the	 orchard	 system	physiology	 that	 underlies	 productivity	 to	 subtropical	 and	 tropical	 tree	 crops,	which	 are	
generally	still	grown	in	extensive	systems.	We	are	working	with	three	tree	crops:	macadamia,	avocado	and	mango.















1School of Agriculture and Food Sciences, The University of Queensland, Gatton, Australia, 2Queensland Department of Agriculture 
and Fisheries, Nambour, Australia, 3Queensland Department of Agriculture and Fisheries, Dutton Park, Australia, 4New South Wales 
Department of Primary Industries, Ourimbah, Australia, 5Centre for Microscopy and Microanalysis, The University of Queensland, St 
Lucia, Australia, 6Queensland Alliance for Agriculture and Food Innovation, The University of Queensland, Coopers Plains, Australia, 





sandpaper	 to	 simulate	 vibration	damage	during	 refrigerated	 road	 transport,	 then	held	 at	 12-14°C	 for	 6	days.	 Spurt	 and	ooze	
sap	that	exudes	from	fruit	peduncles	was	collected	at	each	harvest	time.	The	samples	were	separated	and	analysed	by	GC-MS.	
Fruit	harvested	at	1000,	1400,	and	1800	hours	exhibited	3	-	5-fold	higher	 incidence	of	USB	 than	 those	picked	at	2200,	0200,	
and	0600	hours.	Sap	concentrations	of	the	key	aroma	volatile	compounds	2-carene,	3-carene,	α-terpinene,	p-cymene,	limonene,	
and	α-terpinolene	were	higher	for	fruit	harvested	at	1400	hours	as	compared	to	those	picked	at	other	times.	In	the	afternoon	
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251	 	Pollination	of	macadamia
Dr Brad Howlett1,	Mr	Brian	Cutting2,	Ms	Samantha	Read1,	Dr	David	Pattemore3
1The New Zealand Institute for Plant & Food Research Limited, Christchurch, New Zealand, 2Plant & Food Research Australia, 
Brisbane, Australia, 3The New Zealand Institute For Plant & Food Research Limited, Hamilton, New Zealand
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252	 	Breeding	for	adaptation	during	climate	change:	Hitting	a	moving	target
Dr Jose Chaparro1
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253	 	Insights	into	the	Avocado-Phytophthora	interaction
Dr Alice Hayward1,	Mr	Stephen	Fletcher1,2,	Madeleine	Gleeson1,	Mr	Christopher	O’Brien1,	Prof	Neena	Mitter1
1Queensland Alliance for Agriculture and Food Innovation, St Lucia, Australia, 2School of Chemistry and Molecular Biosciences, The 
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254	 	A	new	approach	in	oil	palm	harvesting	Improvement
Miss Wan Rusydiah W Rusik1,	Mr  Mohd Zulfahmi  Mohd Yusoff2,	Mr	Mohaimi	Mohamed1,	Mr	Ahmad	Zamri		Md	Yusof2,	Dr	David	
Ross	Appleton1,	Dr	Harikrishna	Kulaveerasingam3
1Biotechnology & Breeding Department, R&D Centre, Sime Darby Plantation Sdn Bhd, Banting, Malaysia, 2Advanced Mechanisation 















1University of Queensland, Brisbane, Australia
Three-quarters	 of	 countries	where	 fish	 contributes	more	 than	 one-third	 of	 animal	 protein	 in	 the	 diet	 are	 low-income,	 food-
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growing	constantly.	 	This	 talk	gives	an	overview	of	 the	demands	on	 the	sector	and	how	the	 industry	has	 to	balance	new	raw	
material	development,	the	changing	environment	and	financial	considerations	while	still	meeting	the	biological	requirement	of	
the	target	species.
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257	 	Making	aquaculture	sustainable	 in	 the	 tropics	–	Growing	algae	 to	 reduce	
nutrification	and	produce	high-value	products
Mr Arnold Magnott1
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258	 	Breeding	for	disease	resistance	in	Australian	shrimp:	How	do	we	get	there?	
Miss Tansyn Noble1,2,	Dr	Greg	Coman2,	Dr	Nick	Wade2,	Prof	Dean	Jerry1,2
1James Cook University, Townsville, Australia, 2CSIRO, Brisbane, Australia
Shrimp	farming	is	a	highly	valuable	aquaculture	industry	globally.	In	Australia,	the	shrimp	farming	industry	is	worth	over	$86	million	











154TropAg2017 International Tropical Agriculture Conference Incorporating                   | tropagconference.org
259	 	The	blacklip	oyster	–	An	alternative	for	tropical	aquaculture	in	Australia?
Dr Carmel McDougall1






QX	indicates	that	disease	mitigation	strategies	may	also	be	important	for	this	species.	Given	that	S. echinata is closely related to 
the	Sydney	rock	oyster,	I	outline	how	comparative	molecular	techniques	can	be	used	to	fast-track	the	efficient	production	of	this	
species.	
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260	 	In-vitro	oocyte	maturation	by	 radial	 nerve	extract	 and	 fertilization	of	 the	
black	sea	cucumber	holothuria leucospilota
Mr Chieu Hoang Dinh1,2,	A/Prof.	Scott	F	Cummins1,	Prof.	Abigail		Elizur1,	Ms	Saowaros	Suwansa-ard1,	Mr	Tomer	Abramov1,	Ms	Mitu	
Shahida	Akter1














1CSIRO Agriculture & Food, Canberra, Australia, 2Australian Plant Phenomics Facility, Canberra, Australia
Phenotyping	is	key	to	understanding	the	physiological	and	genetic	bases	of	plant	growth	and	performance	and	their	application	
for	 crop	 improvement.	 To	 increase	our	 capacity	 at	measuring	plant	 traits,	 a	 range	of	 high-throughput	phenotyping	platforms	
have	been	engineered	ranging	from	automated	systems	in	controlled	environments	to	ground-based	or	aerial	vehicles	(manned	
or	unmanned)	in	the	field.	The	commonality	in	all	these	platforms	is	the	plethora	of	sensors	they	integrate,	ranging	from	visible	









The	 Australian	 Plant	 Phenomics	 Facility’s	 Collaborative	 e-infrastructure	 platform	phenoSMART,	 for	 extracting	 information	 and	
value	from	the	data	collected,	will	also	be	illustrated	in	this	presentation.	The	platform	aims	at	making	the	computational	tools	
developed	by	Research	groups	across	Australia	available	to	others	and/or	the	Agro-business	sector.
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262	 	How	would	Google	farm?
Prof Alex Thomasson1,2,	Prof	Craig	Baillie2
1Texas A&M University, College Station, United States, 2University of Southern Queensland, Toowoomba, Australia
Meeting	the	world’s	food	and	fiber	needs	in	the	21st	century	while	maintaining	farm	profitability	requires	exploiting	data-centric	
technologies.		Google	has	spearheaded	fully	autonomous	vehicles	on	our	roadways,	and	were	they	to	enter	farming,	they	would	
likely	first	amass	all	pertinent	data	and	 implement	artificial	 intelligence	(AI)	so	the	data	could	dictate	how	to	proceed.	 	A	self-
driving	car	uses	sensors	and	AI	to	see,	hear,	read,	understand,	decide,	and	act	–	just	like	human	drivers.		As	Google	revolutionizes	
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263	 	Autonomous	adaptive	precision	irrigation	for	broad-acre	agriculture
Dr Joseph Foley1,	Dr	Alison	McCarthy1,	Dr	Malcolm	Gillies1
1NCEA, University of Southern Queensland, Toowoomba, Australia
For	over	twenty	years,	the	National	Centre	for	Engineering	in	Agriculture	(NCEA)	at	the	University	of	Southern	Queensland	has	been	
measuring	furrow,	centre	pivot,	and	lateral	move	irrigation	events,	and	providing	management	advice	to	optimise	irrigation	events.	










in	remote	rural	regions	with	aging	workforces.	 	 Installation	of	autonomous	precision	adaptive	 irrigation	management	systems,	
ensures	optimal	performance	for	every	event,	improved	water	productivity,	and	easier	work	environments	for	growers.
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264	 	Seeking	energy	independence
Assoc Prof Bernadette McCabe1
1National Centre for Engineering in Agriculture, University of Southern Queensland, Toowoomba, Australia
The	use	of	renewable	energy	and	developing	equipment	which	runs	on	alternative	forms	such	as	hybrid	technology	or	biofuels	
is	a	growing	trend	as	we	move	toward	more	sustainable	agricultural	systems.	The	use	of	biodiesel,	wind	and	solar	energy;	and	
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265	 	Animal	sensing	will	take	the	industry	back	100	years
Assoc Prof Mark Trotter,	Derek	Bailey2,	Jamie	Barwick3
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266	 	Field	robotics	in	agriculture
Mark Calleija1
Australian Centre for Field Robotics, The University of Sydney, NSW, Australia
Field	robots	are	outdoor	automated	mobile	platforms	that	can	operate	24/7	in	all	weather	conditions.	Over	the	last	five	years’	field	
robotic	capabilities	have	dramatically	increased	because	of	advances	in	machine	learning,	power	systems,	additive	manufacturing,	
sensing	 and	machine	 computation.	 Their	 impact	 has	 been	 felt	 in	mining,	 stevedoring,	 infrastructure	monitoring	 and	 lately	 in	
agriculture.	In	this	talk	we	will	present	the	current	status	on	three	agriculture	field	robotics	projects	at	the	Australian	Centre	for	
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267	 	Systems	genetic	studies	of	photosynthesis	and	water	use	efficiency	in	rice
Anuj	Kumar1,	Supratim	Basu1,	Chirag	Gupta1,	Sara	Yingling1,	Julie	Thomas1,	Andy Pereira1
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270	 	Climate-smart	rice	production	for	Australia	and	Asia
Assoc Prof Andrew Borrell1,	Dr	Mai	Van	Trinh2,	Professor	Udaya	Sekhar	Nagothu3
1The University of Queensland, Warwick, Australia, 2Vietnam Academy of Agricultural Sciences , Hanoi, Vietnam, 3Norwegian 










range	of	 genetic,	management	 and	economic	 solutions.	 Significant	 environmental	 benefits	were	 also	 identified.	 For	 example,	
methane	emissions	were	reduced	5-fold	using	‘alternate	wetting	and	drying’	irrigation	compared	with	traditional	flooded	rice.	The	
potential	application	of	these	measures	to	northern	Australia	will	also	be	discussed.	
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271	 	Generating	useful	genetic	variation	in	crops	by	induced	mutation
Apichart Vanavichit1
1Rice Science Center, Thailand
The	success	of	conventional	breeding	and	selection	relies	heavily	on	available	genetic	variation.		The	depletion	of	genetic	diversity	




mutagenesis	 generates	 specific	 local	 lesions	 and	 structural	 changes	 in	 the	 genome.	 For	 instance,	 next-generation	 sequencing	
revealed	that	irradiation	generates	a	high	density	of	single	nucleotide	variation	of	which	over	80%	is	duplicated	with	spontaneous	




167TropAg2017 International Tropical Agriculture Conference Incorporating                   | tropagconference.org
272	 	Iron	tolerance	in	rice
Prof Antonio Costa De Oliveira1,	Dr	Camila	Pegoraro1,	Dr	Luciano	Maia1,	Dr	Railson	Santos1,	Miss	Vivian	Viana1
1Federal University of Pelotas, Pelotas, Brazil
Plant	 breeders	 are	 faced	with	bigger	 challenges	 since	world’s	 population	 continues	 to	 grow	and	 climate	 changes	 threaten	 to	
reduce	crop	yields.	Not	only	higher	yields	are	needed	but	abiotic	stress	tolerances	needed	to	be	added	to	the	genetic	background	
of	 cultivars.	 This	major	 task	will	 require	 a	 deeper	 understanding	 of	 stress	 responses	 in	 plants	 as	well	 as	 the	 identification	of	
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273	 	Microbial	manipulation	of	rumen	efficiency
Assoc Prof Athol Klieve1,	Ms	Diane	Ouwerkerk2,	Dr	Rosalind	Gilbert2
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274	 	Estimating	 the	 efficiency	 of	 rumen	 microbial	 protein	 synthesis	 in	 cattle	
grazing	tropical	pastures,	and	implications	for	animal	performance	
Dr Maree Bowen1
1Department of Agriculture and Fisheries, Queensland, Rockhampton, Australia
In	cattle	grazing	tropical	pastures	most	of	the	metabolisable	protein	available	is	from	rumen	microbial	crude	protein	(MCP)	synthesis.	
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275	 	The	 relationship	 of	 efficiency	 of	microbial	 crude	protein	 production	with	
rumen	microbial	community	structure	in	steers	fed	tropical	pastures	
Dr Karen Harper1
1The University of Queensland, Gatton, Australia
A	 better	 understanding	 of	 the	 factors	 that	 govern	 microbial	 community	 structure	 and	 efficiency	 of	 microbial	 crude	 protein	
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276	 	Changing	 the	 interplay	 between	 gut	 and	 host	 to	 improve	 production	
efficiency	of	ruminants
Prof Roger Hegarty1
1University of New England, Australia








inefficiencies	 in	 the	 rumen	 (eg.	energy	 loss	 in	methane)	and	 in	 the	host	 (eg.	energy:amino	acid	 imbalance).	New	approaches	
to	manage	 the	gut	biome	directly,	or	by	 influencing	host	biology	 to	modify	 the	 ruminal	 conditions,	offer	promise	 to	 improve	
production	efficiency	of	rumen	microbes	and	of	the	host	ruminant.	
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277	 	What	is	the	actual	role	of	rumen	for	supplemented	grazing	cattle?
Prof Edenio Detmann1,	Prof	Mário	Paulino1,	Prof	Sebastião	Valadares	Filho1
1Universidade Federal De Viçosa, Viçosa, Brazil
Protein	 has	 been	 recognized	 as	 the	 most	 important	 component	 in	 supplements	 for	 grazing	 cattle	 in	 the	 tropics.	 For	 many	
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278	 	Live	 yeast	 supplementation	 improves	 rumen	 fibre	 degradation	 in	 cattle	
grazing	tropical	pastures	throughout	the	year
Mr.	Dannylo	Sousa1,	Ms	Cassiele	Oliveira1,	Mr.	Johnny	Souza1,	Dr.	Eric	Chevaux2,	Dr.	Lucas	Mari3,	Dr Luis Silva1,4
1Universidade de Sao Paulo, Pirassununga, Brazil, 2Lallemand Animal Nutrition, Blagnac, France, 3Lallemand Animal Nutrition, 








albus.	 Although	 pasture	 composition	 varied	 greatly	 throughout	 the	 year,	 there	 was	 no	 LY*season	 interaction	 (P>0.20).	
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279	 	Regulation	and	advancing	GM	technologies
Dr Raj Bhula1
1Office of the Gene Technology Regulator, Canberra, Australia
Technology	is	moving	at	a	pace	that	requires	adaptable	legislation	and	regulatory	processes	so	that	research	and	innovation	is	
supported.	
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280	 	Regulatory	oversight	of	new	breeding	innovations	in	the	US
Dr Alison Van Eenennaam1







facto	process-based	regulatory	regime	of	GE	plants	by	 the	USDA’s	Animal	and	Plant	Health	 Inspection	Service.	The	trigger	 for	
the	US	Food	and	Drug	Administration	(FDA)	mandatory	premarket	evaluation	of	GE	animals	is	those	animals	whose	genome	has	
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281	 	Regulation	of	new	breeding	innovations	–	Implications	for	the	grain	trade
Ms Rosemary Richards1



















1Research Institute of Biomedical and Health Sciences (IUIBS), Department of Clinical Sciences, University of Las Palmas de Gran 
Canaria, Las Palmas, Spain, 2Ciber Obn Physiopathology of Obesity and Nutrition, Institute of Health ‘‘Carlos III’’, Madrid, Spain, 
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301	 	The	changing	face	of	horticulture:	Hello	tomorrow!
Prof Neena Mitter1
1Queensland Alliance for Agriculture and Food Innovation, The University of Queensland, Brisbane, Australia
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302	 	Combining	 nanotechnology	 and	 molecular	 recognition	 for	 fertilizer	
applications
Prof Maria DeRosa1,	Dr	Carlos	Monreal2
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303	 	Regulatory	science	and	agricultural	innovation:	Where	do	we	stand?
Dr Phil Reeves1










other	 conventional	 chemical	pesticides,	 additional	 considerations	are	needed.	These	 include	 the	possibility	of	 silencing	genes	
(either	target	or	non-target	genes)	in	non-target	organisms	having	an	overlapping	sequence	to	the	targeted	gene	in	the	target	
organism,	and	the	fate	and	any	possible	effect	of	remnant	small-interfering	RNA	(siRNA)	in	the	environment	or	treated	crop.	While	
the	existing	 regulatory	 frameworks	 for	 the	 safety	assessment	of	 chemical	 and	biological	pesticides	are	 sufficiently	 robust	and	
flexible	to	be	broadly	applicable	to	novel	PPPs,	appropriate	refinements	will	need	to	be	applied	as	our	knowledge	base	increases.
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304	 	A	nanobiotechnology	approach	to	protect	plants	from	abiotic	stress
Dr	Honghong	Wu1,	Nicholas	Tito1,	Asst Prof Juan Pablo Giraldo1
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305	 	Nano-enabled	pesticides:	An	emerging	technology	in	plant	protection
Dr Rai Kookana1
1CSIRO Land and Water, Waite Campus, Australia, 2University of Adelaide, Waite Campus, Australia




in	 deliberate	 applications	 of	 nanotechnology	 in	 the	 development	 of	 new	plant	 protection	 products.	Nano-enabled	 pesticides	
promise	many	benefits	over	conventional	pesticide	products.	These	benefits	may	include	improved	formulation	characteristics,	
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306	 	Nanoparticles	for	animal	healthcare
Prof Chengzhong Yu1
1The University of Queensland, St Lucia, Brisbane, Australia
Agriculture	has	played	a	crucial	role	 in	addressing	the	Humanity’s	top	problems	in	our	future.	Conventional	technologies	used	
in	agriculture	have	limitations	to	increase	the	productivity	and	may	cause	ecosystems	damages.	The	long-term	negative	effects	






silica	nanoparticles	with	 rough	surfaces	have	enhanced	adhesion	 towards	various	 surfaces,	 thus	can	be	used	 for	antibacterial	
protein	delivery,	DNA	vaccine	and	nano-pesticide	formulation.	Conventional	silica	materials	have	been	used	as	adjuvants	in	vaccine	
formulation,	 however	 their	 adjuvanticity	 is	 limited.	We	 demonstrate	 that	 by	 tuning	 the	 composition,	 surface	 roughness	 and	
nanoparticle	symmetry,	the	rationally	designed	silica	nanoparticles	can	be	used	as	novel	adjuvants	and	carriers	which	stimulate	
potent	and	tunable	immune	response.	Our	nanotechnologies	applicable	in	other	agriculture	sectors	will	also	be	reviewed.




1Queensland Alliance for Agriculture and Food Innovation, The University of Queensland, Brisbane, Australia, 2Australian Institute 
for Bioengineering and Nanotechnology, The University of Queensland, Brisbane, Australia, 3School of Chemistry and Molecular 





virally	challenged.	However,	 the	 instability	of	dsRNA	 is	a	major	bottleneck,	as	sprayed	dsRNA	only	provides	protection	against	
viruses	for	up	to	5	days.	The	innovative	approach	of	utilizing	nanoparticles	as	dsRNA	carriers	is	emerging	as	a	promising	disruptive	
technology	that	is	environmentally	sustainable	and	easy-to-adopt.	Coined	as	BioClay;	dsRNA	is	loaded	onto	designer,	non-toxic,	











1Ecology and Evolution Department, University of Toronto, Toronto, Canada
C4	photosynthesis	exhibits	superior	productivity	and	resource	use	efficiency	 in	warm,	high	 light	environments	of	 low	 latitude.	
As	 a	 consequence,	 the	most	 productive	 crops	 are	 C4.	While	 there	 has	 been	much	 emphasis	 on	 engineering	 photosynthetic	
improvements	 in	 C3	 crops,	 including	 the	 introduction	 of	 the	 C4	 pathway	 into	 rice,	 there	 is	 less	 emphasis	 on	 improving	 C4	
photosynthesis.	In	comparison	with	C3	photosynthesis,	there	may	be	greater	opportunities	for	improving	photosynthesis	in	C4	
species	due	to	the	addition	of	the	C4	cycle.	For	example,	enhancing	C4	cycle	activity	could	improve	CO₂	delivery	to	Rubisco	in	the	
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309	 	Licence	 to	 farm:	 Why	 nitrogen	 use	 efficiency	 matters	 and	 how	 we	 can	
achieve it in sugarcane 
Prof Susanne Schmidt1,	Dr	Nicole	Robinson1,	Dr	Richard	Brackin1,	Dr	Prakash	Lakshmanan2
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310	 	Control	 of	 sugar	 and	 fibre:	 Insights	 from	 the	 sugarcane	 transcriptome	
analyses
Dr  Prathima Perumal Thirugnanasambandam1,2,	Dr	Nam	Van	Hoang3,	Dr	Agnelo	Furtado1,	Dr	Frikkie	C	Botha4,	Dr	Robert	Henry1
1QAAFI, Brisbane, Australia, 2ICAR-Sugarcane Breeding Institute, Coimbatore,, India, 3College of Agriculture and Forestry, Hue 
University, Hue, Vietnam, 4Sugar Research Australia, Indooroopilly, Australia
Sucrose	and	fibre	traits	in	sugarcane	share	a	very	dynamic	relationship	depending	largely	upon	the	genetic	makeup	of	genotypes	

















1Sugar Research Australia, Indooroopilly, Brisbane, Australia, 2Sugar Research Australia, Burdekin, Australia, 3CSIRO Agriculture, 
Brisbane, Australia
With	 the	 recent	 advancements	 in	 sensor,	 computational	 and	 automation	 technologies,	 cost-effective,	 high-throughput	
quantitative	phenotyping	to	link	the	genotype	and	environment	to	plant	form,	function	and	ultimately	crop	yield	(phenotype)	is	
becoming	a	reality	in	many	crops.	The	genotype	of	a	plant	consists	of	all	its	hereditary	information	while	phenotype	represents	
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312	 	Sensitivity	and	plasticity	of	sugarcane	leaf	metabolism	during	stress
Ms Annelie Marquardt1,2,	Prof	Robert	J	Henry2,	Prof	Frederik	C	Botha1,2
1Sugar Research Australia, Brisbane, Australia, 2Queensland Alliance for Agriculture and Food Innovation (QAAFI), Brisbane, 
Australia
Yield	improvements	in	sugarcane	have	been	negligible	in	the	past	three	decades	as	breeders	cope	with	new	pests	and	diseases,	
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313	 	Using	genomic	sequencing	to	understand	the	sugarcane	genome	structure
Dr Karen Aitken1,	Dr	Jiri	Stiller1,	Dr	Paul	Berkman1,	Dr	Anne	Rae1
1CSIRO Agriculture and Food, Queensland Bioscience Precinct, St Lucia, Australia
Sugarcane	has	 a	 complex	polyploid	hybrid	 genome	of	 10	Gbp	which	makes	 sequencing	and	assembling	 the	 genome	a	major	
challenge.	Despite	 this	we	have	generated	a	 sugarcane	assembly	 that	 represents	97%	of	 sugarcane	genes.	The	assembly	was	
generated	using	both	whole	genome	shotgun	(WGS)	sequence	generated	from	a	range	of	DNA	fragment	sizes	between	180	bp	and	
32,000	bp,	and	PacBio	long	read	technology	with	an	average	read	length	of	7282	bp.	A	sugarcane	Gbrowse	has	been	developed	




the	basis	 of	 traits	 and	 to	 capitalise	on	 knowledge	of	 traits	 from	 related	 crops	 such	as	 sorghum.	Previous	work	has	 identified	
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314	 	The	role	of	animal	welfare	in	tropical	beef	production
Dr Karen Schwartzkopf-Genswein1
1Agriculture and Agri-Food Canada, Lethbridge, Canada
Over	the	past	10-15	years	consumers	have	become	more	vocal	regarding	the	conditions	in	which	their	food	is	raised	than	ever	
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315	 	Animal	welfare	issues	in	the	grazing	beef	industry	of	northern	Australia
Michael McGowan1,	Geoffry	Fordyce2,	Dave	Smith3,	Kieren	McCosker4,	Tamsin	Barnes5
1The University of Queensland, Gatton, Australia, 2QAAFI, The University of Queensland, Brisbane, Australia, 3Dept Agriculture, 
Fisheries and Forestry, Charters Towers, Australia, 4Department of Primary Industry and Fisheries, Katherine, Australia
The	major	property-level	animal	welfare	issues	in	the	extensive	beef	production	regions	of	northern	Australia	are	high	mortality	
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316	 	Proteomics	to	detect	biomarkers	of	pain	and	inflammation	in	cattle
Mrs	Priya	Ghodasara1,	Dr	Paul	Mills1,	Dr Nana Satake1,	Dr	Pawel	Sadowski2,	Dr	Steven	Kopp1
1The University of Queensland, Gatton, Australia, 2Central Analytical Research Facility, QUT, Brisbane, Australia
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317	 	Cage	row	arrangement	affects	 the	performance	of	 laying	hens	 in	 the	hot	
humid	tropics
Dr Siaka Diarra1,	Mrs	Ranita	Devi1,	Mrs	Samantha	Rogers1,	Ms	Papayaia	Vaeluagas1,	Mr	Junior	Molis1
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319	 	Feather-eating	 is	 related	 to	 stress	 level	 and	 sucrose	 preference	 in	 laying	
hens
Mr Sungbo Cho1,	Dr	Eugeni	Roura1
1The University of Queensland, St Lucia, Australia
Feather	pecking	behaviour	 in	 laying	hens	may	be	associated	with	 stress	 level.	 It	 has	been	 reported	 that	 feather	pecking	was	
positively	 correlated	 with	 plasma	 corticosterone.	 Stress	 hormone	 receptors	 were	 found	 in	 the	 tongue,	 especially	 related	 to	
Tas1r3-expressing	 taste	 cells	 (a	 common	 receptor	 for	 sweet	and	umami	 taste),	 thus,	potentially	affecting	 taste	 sensitivity	and	
diet	 selection.	We	hypothesized	 that	 these	effects	on	diet	 selection	may	ultimately	explain	aberrant	 foraging	behaviours	such	
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320	 	Tropical	rice:	Challenges	for	quality
Prof Melissa Fitzgerald1,	Dr	Venea	Dara	Daygon1,	Dr	Mariafe	Calingacion1
1University of Queensland, University Of Queensland, Australia
Aromatic	rice	commands	the	highest	prices	in	both	domestic	and	international	markets	because	consumers	prize	both	the	mouth-




The	 sensory	 descriptors	 fell	 into	 three	 clusters,	with	 Cluster	 1	 describing	 high	 quality	 jasmine	 rice,	 Cluster	 3	 describing	 non-
fragrant	rice,	and	lower	quality	jasmine	rices	falling	between	the	descriptors	in	Clusters	1	and	2.	The	compounds	that	most	strongly	
discriminated	the	high	quality	jasmine	rices	from	the	other	samples	were	2AP	and	four	other	compounds,	two	of	which	required	
high	 resolution	platforms	 to	 reveal	 their	molecular	 structure	and	annotation.	 These	five	 compounds	associate	with	 the	 same	
SNP	on	chromosome	8,	several	are	fragrant	with	a	low	odour	threshold,	and	they	provide	new	information	about	the	pathway	
of	2AP	synthesis.	Three	QTL	were	found	that	associate	with	high	or	low	amounts	of	the	five	compounds.	Another	20	metabolites	
associated	either	positively	or	negatively	with	high	quality	 jasmine	 fragrance.	 	 Significant	genetic	associations	could	be	 found	
for	some	of	these	compounds.	By	combining	these	platforms,	we	deliver	new	and	valuable	tools	to	breeders	for	selecting	highly	
fragrant	rice.	
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321	 	Starches	in	rice	endosperm:	Diversity	and	improvement
Prof Qiao-Quan Liu1,2,	Dr	Chang-Quan	Zhang1,	Dr	Qian-Feng	Li1,	Prof	Ming-Hong	Gu1
1College of Agriculture, Yangzhou University, Yangzhou 225009, P.R. China, 2Queensland Alliance for Agriculture and Food Innovation, 
University of Queensland, Brisbane,, Australia
Rice	is	one	of	the	most	important	foods	in	the	oriental	world,	and	more	peoples	prefer	to	consume	rice	with	good	sensory	and	health	
characteristics.	Starch	is	the	major	component	of	rice	endosperm,	and	the	composition	and	structure	of	starch	play	a	dominant	








199TropAg2017 International Tropical Agriculture Conference Incorporating                   | tropagconference.org
322	 	Opportunities	and	challenges	of	establishing	a	northern	rice	industry
Mr Russell Ford1
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323	 	Designing	tropical	rice	for	improved	nutrition	and	palatability
Prof Robert G Gilbert1,2,	Dr	Cheng	Li2,	Mr	Shiyao	Yu1,	Dr	Hongyan	Li3
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324	 	Australian	wild	rice:	Diverse	and	tasty
Mr Ali Mohammad Moner1,	Ms	Tiparat	Tikapunya1,	Mrs	Hayba		Badro1,	Mrs	Marta	Brozynska1,	Mr	Agnelo	Furtado1,	H	Symth1,	QQ	
Liu2,	R	G	Gilbert1,	Prof	Robert	Henry1
1Queensland Alliance for Agriculture and Food Innovation, University of Queensland, Brisbane, Qld, 4072 Australia, St Lucia, 
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325	 	Where	 the	 rubber	 meets	 the	 road:	 Implementing	 molecular	 marker	
technologies	in	the	Australian	rice	breeding	program
Dr Ben Ovenden1
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326	 	The	role	of	Australia’s	genebanks	and	crop	wild	relatives	in	all	our	futures
Dr Sally Norton1,	Damian	Wrigley2
1Australian Grains Genebank, Agriculture Victoria, Horsham, Australia, 2Australian Seed Bank Partnership, Australian National 
Botanic Gardens, Canberra, Australia
Plant	breeders	need	as	much	diversity	as	 they	 can	get	 to	develop	 the	more	productive,	 resilient	and	nutritious	varieties	 that	
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327	 	Drought	 proofing	 sorghum:	 Multiscale	 phenotyping	 and	 genotyping	 for	
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328	 	Interoperable	infrastructure		–	A	vision	for	DivSeek
Mr Robert Davey1
1Earlham Institute, United Kingdom
The	 academic	 and	 commercial	 crop	 research	 communities	 are	 becoming	 increasingly	 reliant	 on,	 and	 responsible	 for,	 larger	
and	more	complex	datasets.	These	data	 range	 from	highly-curated	centralised	 resources	managed	by	dedicated	 specialists	 to	
heterogeneous	bundles	of	tabular,	 image,	or	binary	files	that	are	generated	and	stored	by	 individual	researchers,	breeders,	or	
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329	 	Speed	breeding	to	accelerate	gene	bank	deposits	into	farmer	fields
Dr Lee Hickey1,	Ms	Amy	Watson1,	Mr	Adnan	Riaz1,	Mr	Eric	Dinglasan1,	Ms	Dilani	 Jambuthenne1,	Dr	Olga	Afanasenko2,	Dr	Olga	
Mitrofanova3,	Dr		Kai		Voss-Fels1,	Dr	Evans	Lagudah4,	Dr		Sambasivum	Periyannan1,4,	Prof	Ian	Godwin5
1The University of Queensland, Queensland Alliance for Agriculture and Food Innovation, St Lucia, Australia, 2Department of Plant 
Resistance to Diseases, All-Russian Research Institute for Plant Protection, St Petersburg, Russia, 3N. I. Vavilov Institute of Plant 
Genetic Resources, St Petersburg, Russia, 4Commonwealth Scientific and Industrial Research Organization (CSIRO), Agriculture & 
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330	 	The	genomics	of	rice	genetic	resources
Prof Robert Henry1
1The University of Queensland, Brisbane, St Lucia, Australia
Rice	 is	 a	 key	global	 food	 crop	with	a	well	 characterised	genome.	However	much	can	be	gained	 from	 the	use	of	 genomics	 to	
further	explore	the	wider	rice	gene	pool.		The	A	genome	Oryza	species	comprise	a	primary	gene	pool	for	rice.	Recent	genome	
sequencing	has	demonstrated	that	domesticated	japonica,	indica	and	aus	rices	are	derived	from	separate	wild	genepools.	This	
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331	 	Unlocking	genomic	diversity	without	assembly	or	alignment
Mr	Kevin	Murray1,	Dr	Christfried	Webers1,2,	Dr	Cheng	Soon	Ong1,2,	Dr	Justin	Borevitz1,	Dr Norman Warthmann1
1The Australian National University, Canberra, Australia, 2Data61 CSIRO, Canberra, Australia
Gene	and	seed	banks	preserve	the	germplasm	of	the	world.	The	phenotypic	and	genotypic	diversity	in	those	repositories	has	been	
exploited	in	the	past	and	will	be	key	for	future-proofing	our	ecosystems	and	agricultural	production.	
Entire	genebank	collections	are	currently	being	 interrogated	by	DNA	sequencing	 in	order	 to	unravel	population	structure	and	
kinship	and	to	enable	approaches	to	associate	genotype	with	phenotype.	Accelerated	progress	in	sorting	through	the	samples	and	
improving	the	associated	metadata	requires	computationally	efficient,	bias-free	approaches	and	whole	genome	sequencing	data.	
Current	best	practices	are	dependent	on	alignment	to	reference	genomes,	which	are	often	unavailable,	inappropriate,	and	in	any	
case	can	introduce	bias.	
Rapid	and	unbiased	estimation	of	genetic	relatedness	by	assembly-	and	alignment-free	methods	has	the	potential	to	overcome	this	
reference	genome	bias,	to	detect	mix-ups	early,	and	to	verify	that	biological	replicates	belong	to	the	same	genetic	lineage	before	
conclusions	are	drawn	using	mislabelled,	or	misidentified	samples.	We	present	one	such	method:	kWIP,	the	k-mer	Weighted	Inner	
Product	(kWIP),	an	assembly-,	and	alignment-free	estimator	of	genetic	similarity.	kWIP	combines	a	probabilistic	data	structure	
with	a	novel	metric,	the	weighted	inner	product	(WIP),	to	efficiently	calculate	pairwise	similarity	between	sequencing	runs	from	
k-mer	counts.	It	produces	a	distance	matrix,	which	can	be	further	analysed	and	visualised.	No	prior	knowledge	of	the	underlying	
genomes	is	required	and	applications	include	detecting	sample	identity	and	mix-up,	non-obvious	genomic	variation,	and	population	
structure.	
kWIP	is	written	in	C++,	licensed	under	the	GNU	GPL,	and	is	available	from	https://github.com/kdmurray91/kwip
